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PREFACE. 


In the second volume of this work the larve of the 
first twenty-seven of our Bombyces appeared; the 
present volume includes the remainder of our Bom- 
byces. 

Since the publication of Vol. II, the Ray Society 
has sustained a most serious loss in the death of the 
Rey. John Hellins, who had for so many years worked 
with Mr. Buckler at the subject of which these volumes 
treat. Though Mr. Hellins had not been in robust 
health of late years, it was hoped that he would have 
been spared to us for some years longer, to assist in 
the completion of several more of these volumes. 

The task which had specially devolved on the Rev. 
John Hellins was that of writing out the descriptions 
of those numerous larve, of which, although they had 
been faithfully depicted by Mr. Buckler, no descriptive 
notes by him were extant amongst his papers, nor had ~ 
he at any time published descriptions of them. Thus, 
out of the seventy-nine larve figured in the present 
volume, only thirty-two were described at the time of 
Mr. Buckler’s decease. 

We had hoped that descriptions of a large propor- 
tion of the forty-seven which were thus deficient 
would have been furnished by Mr. Hellins, but, un- 
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fortunately, his sudden death on the 9th May, 1887, 
when just in the very midst of his labours (when he 
was actually receiving larvee by almost every post from 
some of his numerous friends) compelled us to seek for 
help in other quarters. 

This, however, we found a most difficult matter ; 
those who had the necessary skill and capacity for 
describing larvee lacked the time. After some anxious 
correspondence on the subject, it was hoped a solution 
of the difficulty had been found, and 1t was announced 
in the pages of the ‘ Hntomologist’s Monthly Maga- 
zine,’ vol. xxiv, p. 20, in the obituary notice of the 
Rev. John Hellins, that ‘‘at the earnest solicitation of 
the Ray Society, Mr. W. H. B. Fletcher, of Fairlawn 
House, Worthing,.Sussex, had kindly:undertaken to 
take up the broken thread of Mr. Hellins’ work.” | 

Since this announcement was made in June, 1887, 
Mr. Fletcher has devoted much time and no small 
amount of patience to the task, but unfortunately the 
more he worked at the subject the more it seemed to 
grow, and his ideas of what a complete description 
should be developed even in a larger proportion; so 
that just when his MS. was expected to be ready for 
press he found that still another year or two of obser- 
vation was needed to render the matter which he had 
to furnish worthy of the subject and of the reputation 
of the Ray Society. 

In this dilemma he wrote to me to the following 
effect : | 


BERSTED LopGE, BoGNnor, SUSSEX ; 
December 31st, 1888. 


My pEAR Sir, 
I am afraid the object of this letter will 
not be very agreeable to you, and I am certainly sorry 
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to have to write it. Briefly, it is to ask you to release 
me from the work I have undertaken for the Ray 
Society. I find that to do it as it should be done 
would require all my time unceasingly, summer and 
winter, for many years. This I cannot give to it. 
My engagements other than entomological are so 
increasingly numerous that were I entirely to give up 
collecting on my own account, and to devote myself to 
the Ray Society’s work alone, I could not carry it out 
as it should be done. 

When you first asked me to undertake the work, I 
thought that Mr. Buckler had written out most of the 
life-histories and that merely an odd species here and 
there had to be worked out if possible. I little dreamt 
that nearly all the common, and many of the less 
obtainable larve had not been described by him. 

Had I alot of old material by me, the position would 
be different from what it is. Coming in while the 
volumes are being published, and starting anew with 
no chance of checking one year’s work by repeating it 
in the following season, can only result in the accumu- 
lation of a mass of undigested information probably 
full of inaccuracy and, in any case, quite unworthy of 
the splendid series of volumes published by the 
Society. 

The following reasons, among others, have made 
me realise that it is not possible for me to carry out 
the task properly : 

(1) During my absence from home, and indeed, 
owing to pressure of work when I am there, larvee 
often change their skins and pass a stage unobserved 
and undescribed, when, in my opinion, all the labour 
spent on them becomes useless, and should be repeated 
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another year, this being, under the present circum- 
stances, impossible. 

(2) I find it is only possible to study a few life- 
histories in any one year. 

(3) It is only in trying to write out some of my 
notes that I have found out the form in which they 
can best be taken. Needless to say that mine, copious 
as they are, are not in that form. 

When inviting me to take up the work hitherto 
done by Mr. Hellins, you introduced the subject by 
asking the question ‘*‘ Who is to do it?” May I now 
tardily answer it, Sussex fashion, with another query, 
“Why doit?’ Why not publish the Plates, together 
with Messrs. Buckler’s and Hellins’ articles and notes, 
as their work pure and simple? This course would, in 
my opinion, result in the production of a grand work 
of reference, which would be for the United Kingdom 
what Hiibner’s great work is for the Continent. 

I must again apologise for the inconvenience you 
have been caused by the course I have taken. You 
will probably agree with me that to have been inun- 
dated with a mass of ill-digested materials would have 
been a worse evil still, and will allow at least that I 
am doing at last what I ought to have done earlier in 
asking you to release me from the duty I had under- 
taken. 

With the best wishes of the season, 

Tam 
Yours very truly 


W. 4H. B. FretcHer. 
H. T. Stainton, Esq., F.R.S., 


Mountsfield, Lewisham. 


In this position of affairs it has been decided to 
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restrict the letterpress of this volume to the materials 
left by Mr. Buckler and Mr. Hellins, without further 
seeking for any extraneous aid. 

As in the previous volumes, the letters W. B. or J. H. 
after each description indicate whether written by 
William Buckler or by John Hellins, and the figures 
immediately following give the date when the descrip- 
tion was written for publication, the reference that 
follows being to the volume and page of the ‘ Ento- 
mologist’s Monthly Magazine,’ or to Mr. Buckler’s 
Note Books. 

We are again indebted to Mr. G. C. Bignell for a 
list of the parasites bred from the larvee of which the 
present volume treats. 


H, 'T. STAINTON, 


MouNTSFIELD, LEWISHAM ; 
January 25th, 1889. 
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THE LARVA 


OF THE 


BRITISH MOTHS. 


DILOBA CHRULEOCEPHALA. 
Plate XXXVI, fig. 1. 


Dorine the winter of 1881-82 the Rev. J. Hellins 
sent me three eggs of ceruleocephala ; they were brown 
and apparently ribbed, but the ribs could not be 
counted as they were so curiously covered with bristly 
brown hairs. On the 6th of February Mr. Hellins 
asked to have them returned, as he had lost those he 
had kept for himself, so returned them. On the 11th 
of March he reported that two of them had hatched 
and were bristly little fellows. 

On the 30th of March I received one of the larvae, 
that had passed its first moult, feeding on white- 
thorn; it was 4 lines long or 11 mm., of stoutish and 
uniform proportion, of a lightish grey colour with 
yellow dorsal stripe and spiracular line, black head, 
and a streak of yellow across the upper lip, a black 
oblong squarish spot across the middle of the second 
segment, a transverse series of round black dots on 
the third and fourth, on the back of those beyond they 
occurred in trapezoids, a larger oval black spot was 
on the front part of the thirteenth segment, and a black 
plate on the anal flap ; one black dot on the side of 
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each segment, a smaller one following rather lower 
down near the division and touching the spiracular 
yellow line; the black spiracle being situated between 
the two dots; close beneath the yellow line occurred 
a black dot followed by another lower down and more 
behind, and another on each prolee; the belly was 
hight greyish-green; a black hair proceeded from each 
black spot. Skin smooth and rather glistening. 

On the 5th of April, this larva having moulted a 
second time, came again to me, and on the 6th I 
figured it. It now measured 6 lines, or 13 mm. long, 
and of stouter proportion; the ground colour of the 
body a deep bluish-grey, the dorsal and spiracular 
stripes bright yellow, the dorsal widening at the end 
of each segment, except on the third segment, where it 
was a transverse bar in the middle; no yellow on the 
head nor on the back of the second segment, where 
the ground was of a paler grey than the rest of the 
body, as it also was on the thirteenth segment; the 
yellow dorsal mark on the twelfth segment was very 
much broader than on others; the yellow spiracular 
stripe was straight at its lower margin and widest at 
the end of each segment; the lobes of the head black 
and glossy, centre part of face between them light grey, 
marked above the lip with black; mouth black. The 
squarish black plate on the second segment was com- 
posed of four black shining spots run together, but 
dorsally divided by a fine thread of light grey. The 
other round black spots of the body appeared velvety 
from their being covered with short bristly pubescence, 
and each spot emitted a black hair. Belly leaden-grey 
with black spots, some of them of smaller size. 

On the 18th of April, after the third moult (which 
is supposed to have occurred on the 10th—11th), the 
length was 15 mm., or nearly five-eighths of an inch, 
and of stouter proportion, having an elevated trans- 
verse ridge on the middle of the back of the third 
segment and another on the twelfth ; the ground colour 
of the head was greyish-white, likewise the dorsal line 
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of the second segment and the anal flap; the colour 
of the body, 7. e. the back and belly, was very dark 
slaty-grey, the dorsal stripe and the spiracular stripe 
of bright pale yellow as before; the lobes of the head 
had each a large black spot on the crown; the ocelli 
in a black spot below, the face and lip greyish-white, 
also papille tipped with black, edge of lip black; the 
second segment pale yellow across the middle with 
two pairs of black spots in front and again at the back ; 
the ridge on the third segment was bright yellow, 
bearing two black tubercles, that on the twelfth seg- 
ment also yellow, bearing four black tubercles in pairs ; 
all the tubercles were velvety-black and bristly; the 
dorsal ones on the third and fourth segments bore two 
long black hairs, but all the others only one black hair ; 
a black, horny oval spot was on the outer side of each 
ventral proleg; anterior legs black. By the 16th of 
April it had become 9% lines long or 20 mm., and by 
the 18th was 11 lines or 23 mm. long. 

By the morning of April 25th it had moulted again 
for the fourth time, and on the 29th measured 1+ inches 
or 32 mm., stout and cylindrical ; a transverse elevated 
ridge across the middle of the third and twelfth seg- 
ments of bright pale yellow; the dorsal yeliow stripe 
was a little interrupted at the end of each segment ; 
the spiracular stripe was broadish and abruptly-con- 
trasted with the dingy greenish smoky-grey of the 
belly, but above was softened off a little into the 
ereenish-erey of the side, and this was separated from 
the very pale bluish-grey of the back by a subdorsal 
stout line of white, very softly edged and faint. 

By the 6th of May, when stretched out it was 15 
inches long and stout in proportion, the skin smooth 
(apparently) but without gloss, the black spots round, 
dull, and rough, each surrounded by a whitish halo. 
By the 8th it was full-fed, and in a day or two began 
to contract in length and wander about until the 12th, 
when in the course of the night it spun itself up within 
an oval cocoon of whitish silk overlaid with portions 
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of hawthorn leaves, so as to cover and almost hide the 
cocoon. The moth, a female, emerged on the 26th of 
October. 

The oblong cocoon when cut open was found to be 
very tough and strong, white and smooth within. The 
pupa of true Bombyx shape measured 7 lines in length 
and of stout proportions, the abdominal tip furnished 
with two lateral projections suggestive of the previous 
anal prolegs, and each bearing several bristly hairs, 
and traces yet remained, though minute, on other parts 
of the former hairs of the tubercular warts; the entire 
surface of every part being very dull and rather rough, 
while a band of stronger roughness, approaching almost 
to thorny points, was on the middle of the back of each 
abdominal segment. The colour was of a sooty brown- 
ish-black or blackish-brown ; spiracles rather promi- . 
nent. (W. B., Note Book IV, 104.) 


PETASIA NUBEOCULOSA. 
Plate XXXVI, fig. 3. 


On the 6th of May, 1881, I received from Mr. H. 
McArthur, while he was collecting at Rannoch, a dozen 
egos of this species, laid loose or on small morsels of 
bark; of these two proved infertile, the first egg 
hatched on May 16th being one I had previously sent 
to the Rev. J. Hellins; with me two were seen to be 
hatched in the early morning of the 17th, two at mid- 
night, three by next morning, one near midnight 
following, and the last one by the morning of the 19th. 
All my young larve took to birch readily, but the one 
in Mr. Hellins’ care chose oak, and fed on it until its 
third moult, and from that time, the 4th of June, it 
wouldeat birch and not oak. After feeding their growth 
was very perceptible, and when six days old they each 
in turn lay up for moulting ; this operation occurred 
five times in all before their full growth was attained. 
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Generally they agreed very well together, though two 
individuals during the earlier stages, while helplessly 
laid up waiting to moult, appeared to have been incon- 
veniently in the way of some of the others, and so 
got fatally bitten behind; afterwards, with more space, 
they proved to be very contented and well-behaved. 

They became full-fed from June 26th to 29th and 
retired to earth; over the earth, at the end of June, I 
placed a thick covering of moss, and found after- 
wards that only two had elected to remain below in the 
earth, and the other five were lying in the pupa state 
on its surface beneath the moss; the larva, with Mr. 
Hellins, had buried itself four or five inches deep in 
the loose leaf-mould furnished for its retreat. 

Il bred three male moths and one female in March, 
1882; the single pupa of Mr. Hellins’ stood over a 
second winter and disclosed a fine male imago, Feb- 
ruary 15th, 1883 ; my remaining pup produced five 
male and female specimens April Ist, 1883. 

It has been pointed out before that the egg of 
Nubeculosa (as well as those of P. Cassinea and Diloba 
ceruleocephala) does not so much follow the Notodonta 
as the Noctua* type, being circular and convex above, 
with a largish central space covered with irregular 
reticulation, and on the sides from forty to forty-five 
blunt ribs, with somewhat coarse transverse lines ; in 
height about one thirty-sixth of an inch, in width= 
about one twenty-fourth ; the shell rather glistening, 
the colour at first dirty drab-green but soon becoming 
closely and tortuously streaked and blotched with 
blackish-green ; a few hours before hatching these 
marks become indistinct and clouded, and the shell 
looks somewhat shrivelled. 

The newly-hatched larva is about one tenth of an inch 
in length, with the first and second pairs of ventral pro- 
legs less developed than the third and fourth pairs, so 
that the walk is semi-looping ; the head ofa rather light, 
shining orange-brown colour; the back slaty-grey ; the 

* Many systematists class these species amongst the Noctue—H. T. 8, 
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sides pale drab ; the black warts very large and round, 
each furnished with a small black bristle. In this stage 
the likeness to ceruleocephala is marked, but at each 
moult the warts become proportionately smallerand less 
conspicuous, besides assuming another colour, and so 
this resemblance disappears. From the first the young 
larva eats small holes quite through the leaves of its 
food, and I noticed its habit of spinning a few threads 
for a foot-hold. 

After the first moult a shght protuberance appeared 
on the twelfth segment and front portion of the thir- 
teenth ; the ground colour was pale greenish, bearing 
dorsal to subdorsal lines of paler dots, and on the 
middle segments a wide sort of incomplete V in very 
fine black lines; the black tubercular dots were much 
smaller than before, and only to be seen with a lens, 
but their bristles had become longer ; the anterior legs 
were black, and on the outside of each ventral proleg 
was a black spot. 

After the second moult the head was pale shining 
green, the body light dull green, having a purplish 
tinge in it, the tubercular dots pale yellowish, the 
dorsal markings composed of elongate whitish-yellow 
dots, two on a segment, and along the subdorsal region 
were four yellowish dots on each segment, a slanting 
streak of the same colour appeared on the side of the 
fourth, and a transverse streak on the ridge of the 
twelfth, and a black spot on each ventral proleg as 
before. 

Having moulted the third time, June 3rd—5th, the 
larvee began to assume their well-known star-gazing 
posture, with all the front part of the body extended 
upward in a curve, bringing the head so far back as to 
be elevated just over the eleventh segment, while the 
anterior legs were freely outspread, the third pair 
wider apart than the others; all the details of colour 
being similar to those of the previous stage. 

The fourth moult happened on the 9th—10th of 
June, and they soon resumed feeding, eating large 
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pieces out of the leaves at intervals, and at other times 
were to be seen for long periods hanging to the birch 
sprays motionless in their singular attitude of repose, 
but yet so suggestive of great muscular exertion and 
watchfulness. Their growth now seemed rapid, as in 
the course of three days they were observed, when in 
motion, to be an inch and three lines long, stout, and 
thickest behind, their colouring of the same light green 
as before, the upper surface bearing rather warty 
spots of bright yellow and slash-like streaks of the 
same yellow on the thoracic and posterior segments ; 
the anterior legs black, ringed with ochreous at the 
joints. Some individuals still bore the large roundish 
black spot above the foot of each ventral proleg, while 
others had only a black outline of it, or part of it. 
The fifth moult occurred between the 15th and 19th 
of June, and for a time after this operation the head 
was of rougher texture than heretofore, but gradually 
in three or four days it regained its glossiness. The 
larva did not now so often assume its posture of con- 
templative repose, but seemed more intent on its con- 
_ sumption of food, and in the shorter intervals of rest 
was to be seen lying quite at full length, orin a gentle 
curve, along the birch twigs, quite flat and lethargic, 
until almost full-fed ; but when this stage was reached, 
it was again frequently to be seen in its more charac- 
teristic position. When quite full-grown the larva was 
2 inches in length and of thickness in proportion, 
with a very soft skin; the head full and rounded, with 
lobes slightly defined ; the body cylindrical, with plump 
segments deeply divided as far as the twelfth, and 
there tumid and humped with a slight dorsal ridge, 
then sloping, and tapering a little on the very long 
front part of the thirteenth and still more on the short 
anal flap, deep wrinkles subdividing only the thoracic 
third and fourth segments. The anterior legs rather 
small, but set on large pectoral muscular foundations ; 
the ventral and anal prolegs stout, with well-developed 
feet, and hooks to secure prehension and progression, 
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The colour of the head was now pale bluish-green, the 
upper lip whitish or else pale yellow, the mouth black, 
the back of a delicate pale yellowish-green, becoming 
paler and opaque from the thoracic segments to the 
twelfth, and blending gradually into a deeper brilliant 
yellowish transparent green on the sides and belly. 
The slightly raised spots were all of pale primrose- 
yellow, the dorsal series elongate-oval in shape, two 
on each segment, one beyond the other, in a broken 
line on the fifth to the eleventh inclusive; the other 
series of spots were of round shape, such as the trape- 


zoidally-arranged fours of the back, the subdorsal 


broken line of threes, the lateral single spot, and the 
single spot below each spiracle, which was itself white, 
tenderly outlined with black; a transverse series of 
four spots showed faintly on the fourth segment, a 
small tumid side streak of the same yellow was on the 
third, and another conspicuously larger and longer 
was on the fourth, slanting down obliquely forwards ; 
two spots were on the back of the twelfth segment, 
and behind them on the summit two much larger spots 
united to a tumid curved streak of yellow; a con- 
spicuous tumid side streak of similar yellow began 
behind the spiracle, tapering off on the margin of the 
anal flap. The anterior legs were bright red, and out- 
side each ventral proleg was a roundish ring of black, 
the feet being furnished with brown hooks. 

The pupa is a full inch in length, and 4% lines 
in width at the thickest part across the ends of 
the short wing-covers, the antenna-cases well deve- 
loped; the head and thorax smooth, the wing-covers 
most minutely roughened, also the upper portions of 
the abdominal rings ; the free segments of the abdomen 
are very deeply cut, and taper gradually towards the 
end, but with dissimilar outline on the ventral and 
dorsal surfaces ; the ventral becoming bluntly rounded, 
and the dorsal rising somewhat in a hump, from which 
springs the base of a prolonged stout spike, whose 
blunt extremity is furnished with two fine tapering 


PETASIA NUBECULOSA. 8) 


points bent downwards and curved like claws; the 
colour is a deep and dingy red during the first year, 
and in the second becomes a blackish-brown, bearing 
a slight purplish gloss. (W. B., 9, 4, 83; E.M.M. 
XIX, 271.) 


PERIDEA TREPIDA. 
Plate XXXVI, fig. 4. 


On the 26th of April, 1870, Mrs. Hutchinson kindly 
- sent me twelve eggs of trepida, which began to hatch 
May 11th, and were all out on the 12th. 

The egg is circular, convex above, flattened beneath, 
smooth; of a delicate bluish opaque white, which it 
retains to the last; the only shght change that occurs 
just a few days before hatching is that a small grey 
speck becomes indistinctly visible in the centre. 

The newly-hatched larvae were robust-looking little 
fellows, of a greenish-yellow colour, with black dots 
and hairs, the head and its lobes being outlined with 
black. Atthis early age, as soon as extruded from the 
ege, it assumes the posture in repose, which is so 
characteristic of this species through all its larval 
existence, its back forming a hollow curve with the 
head and tail erected free from the surface of the leaf 
to which it is attached. 

At its third moult its length was about five-eighths 
of an inch, it had then its characteristic stripes, viz. a 
double pale yellow dorsal and oblique side stripes on 
a green ground colour, from which the black dots had 
memappearcd. * * * .* (W. B., Note Book I, 
136.) 


On the 25rd of May, 1882, I received two eggs laid 
on the wnderside of oak bark, set up in a wood to dry 
about a week before; these eggs were part of a batch 
so found bya son of Mr. W. R. Jeffrey, who sent them 
to me. 

The shape of the egg is hemispherical, that is, 
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rounded above and with a flattened base attached to 
the bark, apparently smooth and of pure white surface, 
though when they came I could just see a faint light 
brownish spot showing through the top of the egg, 
the shell being otherwise quite opaque. They both 
hatched in the early morning of the 27th, and the 
shell could then be seen to be quite thick, of a bluish- 
green substance within, and externally with a layer of 
opaque white. 

The head of the young larva was remarkably large, 
the body tapering thence behind; in colour it was 
wholly of a light, rather olive- or ochreous-greenish ; 
anterior legs black and dots blackish, each dot. having 
a fine black hair. On the night of June 2nd they 
moulted the first time, and by the morning of the 3rd 
they were feeding quite through the leaf from the edge 
(previously they had eaten between the veins, skele- 
tonising the margin of the leaf). They were green in 
colour, with a streak of blackish behind, down each 
cheek to the mouth, the back rather deeper green with 
a darker dorsal line, and a faint yellowish subdorsal 
line; dots and hairs black. | 

On the 10th and 12th of June they moulted the 
second time, and in four days the slanting yellow 
streaks appeared on the sides as puffed slashes; the 
double dorsal, pale yellow lines, having between them 
a dark green central line, were suggestive of the future 
design, the subdorsal line yellow and very thin, the 
slanting side stripes faintly edged with dark red; on 
the head was a fine black streak down the middle of 
each lobe, and another down the back of each cheek. 

Both larvz moulted the third time on the 21st, and 
both for the fourth time on the 30th of June, and fed 
well the next day, but on the 3rd of July I found one 
was lying dead. The other became a fine thick fellow, 
brilhantly coloured, but by the 14th July it was 
becoming of a more dingy green, and the next day had 
spun itself up in a brownish cocoon between leaves of 
oak. (W. B., Note Book IV, 112.) 
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ORGYIA ANTIQUA. 
Plate XXXIX, fig. 1. 


Hees laid on a cocoon-like web upon a spray of Acacia 
dealbata, in the gardens of the Crystal Palace at 
Sydenham, sent me by Mr. George Thomson, March 
18th, 1879. 

The eggs laid close and evenly together side by side. 
The egg is rounded, having near the top a slight rim, 
which swells out a little, the flat top having a central 
depression. Colour of the egg shining reddish-brown. 
These eggs never changed colour. They began to hatch 
June 21st, 1879, a few at a time. 

The newly-hatched larva was dark brown, with 
segments 5 to 8 darker brown, a paler. triangular spot 
on the back of the ninth, a darker brown spot on the 
twelfth ; the tubercles dark brown, one on either side of 
the front of the second segment longer than the others, 
with longish brown hairs, some longer than others. 

After its first moult it grew to a length of three- 
sixteenths of an inch, it had then a pale patch on the 
back of the fourth segment, which rather divided in 
front, encroaching a little on the third segment; another 
distinct pale patch was on the back of the ninth, and 
a palish dorsal spot on the back of the tenth and 
eleventh, and a transverse pale mark on the front of 
the thirteenth segment; a pale but rather interrupted 
subdorsal line was visible from the fifth, faintly to the 
ninth, and thence to the twelfth segment distinctly. 

By the 19th of July a great many had completed 
their third moult, and had now assumed the character- 
istic tufts of hairs hike shaving brushes on the back, on 
the fifth and sixth segments blackish, on the seventh 
and eighth whitish, and on the tenth and eleventh a 
pinkish tubercle, a longish tuft of black clubbed hairs 
on the twelfth, slanting backwards; on each side of 
the front of the second segment, at an angle laterally 
pointing forwards, a tuft or fascicle of longer hairs, 
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but of varying lengths, blackish-plumed and clubbed at 
their tips. 

By the 27th three or four had accomplished their 
fourth moult, with tufts of quite white hairs down their 
back; they were then three-quarters of an inch long. 

By the 19th of August they were full-grown, and 
14 imches in length; the white brush-like hairs on 
the back tipped with brownish, the black hairs plumed 
and clubbed as before on each side of the second 
segment, and on the back of the twelfth; cream- 
coloured hairs radiated from the other tubercles, longer 
and more numerous on the lower rows along the sides ; 
ground colour of the body cool velvety-grey, a black 
velvet stripe down the back, more or less interrupted 
by the brushes and by brillant red tubercles, a black 
or blackish line followed on each side more or less 
distinct or broken; head shining black, upper lip pale 
creamy-white, mouth black; on segments 9, 10, 11 and 
12 the black dorsal stripe was bordered with cream 
colour as a narrow stripe. 

In some individuals the ground colour was greyish- 
olive, and the red tubercles were outlined with cream 
colour. 

All the above died off nearly mature. 


I received some more eggs on the 9th April, 1880; 
they began to hatch May 14th.* I fed the young 
larvee with sallow. The first moult took place the 18th 
and 19th of May. These larve throve well on sallow, 
and the earliest began to spin their cocoons on the 
17th and 18th of June. The moths began to appear 
on July 10th, when I bred two ¢ and two ¢; on the 
13th appeared three ¢ and on the 17th one g. (W. 
B., Note Book IV, 1.) 


* The larve continued to hatch about two a day, sometimes three, 
but generally two until the 29th May, when there were twenty-one 
hatched, and I cast adrift the remaining eggs. 
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MILTOCHRISTA MINIATA. 
Plate XL, fig. 3. 


Eggs were obtained from a female which had been 
captured July 18th, 1867. The larve were hatched 
before the end of the month, they fed slowly but 
almost continuously till the end of the following May, 
by which time six out of nineteen survived to spin up. 
The moths emerged between the 19th and 30th June, 
1868. 

The food at first chosen was a sallow leaf, which 
had become damp and rotten by being kept in a glass- 
stoppered bottle; afterwards when placed out of doors 
in a flower-pot they ate withered oak and sallow leaves 
and various lichens; in the spring they nibbled the 
slices of turnips put in with them as traps for slugs, 
and at last settled down steadily to eat the red waxy 
tips of Lichen caninus, and fed up to quite full size on 
this food. In a state of nature | understand they are 
found feeding upon the lichens that grow on the boles 
of oak trees. 

The eges of miniata are very different from the usual 
round pearly beads of the Lithosiw, being more fusi- 
form in shape, rich yellow in colour, and placed on 
end with great regularity at a little distance from each 
other in rank and file. My batch of eges was deposited 
in four rows, viz. three of five eggs each, and one of 
four. 

The larve from the first were little dingy, foggy- 
looking fellows, with a quantity of fine hair on their 
backs, and although after the last moult their plumes 
became denser and darker than before, yet a descrip- 
tion of the last stage is applicable throughout. 

~ When full-grown, the length is a trifle over half an 
inch, the hairs that project before and behind making 
it look a little longer; the figure stout, uniform in 
bulk; the skin very shining, but densely covered with 
plumes. Segments 2 and 13 are furnished only with 
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very short simple hairs, but the other seoments have 
each six whorls of wonderful plumose verticillate 
hairs, those on segments 3 to 7 being fully one-eighth 
of an inch high, and those on segments 8 to 12 a little 
shorter, while along the sides and just above the feet 
are tufts of plain hairs. When looking at one of them 
in motion, [ could not help mentally comparing it to 
an animated hearse with palish plumes. 

The colour of the skin, when it can be seen, is a 
waxy dark drab; the plumes from the head to segment 
7 are blackish mouse colour, and the rest a paler tint 
of the same. When disturbed the larva bends into a 
circle, placing the two extremities together, with the 
tufts standing out apart. 

The cocoon is a long-oval in shape, very slight but 
close in texture, the silk wonderfully interwoven with 
the cast-off plumes stuck upright, so that whilst fresh 
and uninjured by rain it might at first sight be mis- 
taken for the larva; one which I watched in progress 
was completely finished, so far as outward appearance 
went, in twenty-four hours. The pupa is short, 
reddish-brown in colour, the cast larva skin adhering 
to the anal segments. (J. H., 5,9, 68; E.M.M. V, 
Tet 


LITHOSIA CANIOLA. 
Plate XL, fig. 4: 


A larva, feeding on olive-green house-top lichens, 
with a taste for clover, was secured for figuring by the 
kindness of Dr. Knaggs, on May 30th, 1862. 

Its head was dark brown, the body tapered a little 
at either extremity, the ground colour brown, a thin 
blackish dorsal line slightly widening in the middle of 
each segment, the subdorsal lines composed of cunei- 
form orange-red marks pointing backwards, and bor- 
dered laterally with similar marks of black, a whitish 
spot almost touching the point of each wedge ; the sides 
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rather paler than the back, with a dusky lateral line; 
the tubercles studded with brown hairs. (W. B.; 
E.M.M. I, 49.) 


LITHOSIA AUREOLA. 
Plate XL, fig. 5. 


The larva was received on August 19th, feeding 
upon lichens attached to oak. 

This larva was very active in its habits ; 1t was not 
yet mature, being but little more than five-eighths of an 
inch in length, rather slender, and of nearly uniform 
thickness, but tapering very little posteriorly. The 
tubercles all tufted. 

The ground colour of the back was white, but this 
appeared only as four white lines separating the black 
dorsal, intermediate and broader subdorsal stripes ; 
and this pattern was interrupted at the fourth, eighth, 
and twelfth segments by dark brownish-black patches 
covering the back, and on the fourth and twelfth 
looking almost like humps from the greater denseness 
of the tufts of hair; and on the ninth segment the 
dorsal stripes were absent, leaving the whole area as a 
conspicuous whitish spot; the sides, belly, and legs 
were brownish-grey; the folds between segments 3 
and 4 white; there was a white spot just above the 
legs on the third, and a white blotchy line similarly 
placed on the fourth. The second segment was dark 
brown, with a reddish margin in front, and a short 
longitudinal streak from it of the same tint on the 
subdorsal region. The dorsal tubercles of all but 
the three dark segments were orange-red, bearing 
brownish-grey hairs, the first of each dorsal pair 
being small in size and the second behind very large, 
so as to project beyond the subdorsal stripe, on which 
they were placed into the side, and behind each tubercle 
of this pair was a white dot; along the sides were 
two rows of similar tubercles, the lowest being just 
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above the legs, thickly furnished with brownish-grey. 
hairs; a few hairs longer than the rest proceeded 
from the thoracic and anal segments; the head itself 
blackish-brown. 

This species spins up in the autumn and passes the 
winter in the pupa state. (J. H., 5,9, 68; H.M.M. 
W193.) 


LITHOSIA HELVOLA. 
Plate XL, fig. 6. 


On the 13th June, 1868, I received from Mr. Machin 
four larvee of this species, then not far from full-grown ; 
their food was a large coarse lichen growing on the 
bark of yew trees. In a few days they had spun rather 
loose cocoons, with a few grains of earth attached to 
the silk, on the underside of the pieces of bark. The 
moths appeared July 2nd to 6th. 

When full-grown, the larva is nearly three-quarters 
of an inch in length, moderately stout, with the 
posterior segments tapering slightly towards the tail; 
all the tubercles furnished with tufts of hair. 

The ground colour of the back varies—being pale 
grey, whitish-grey, or white, and the colour of the 
sides and belly is grey, brownish-grey, or greenish- 
grey ; there is a subdorsal stripe of black, separating 
the white back from the grey sides, and itself inter- 
rupted by one of the hinder pair of tubercles on the 
back of each segment ; down the centre of the back run 
two black lines, which represent the dorsal stripe, 
appearing united atthe hinder end of all the segments, 
as well as on the front of all, except the last four, and 
interrupted through the middle of the others; and 
and between these lines and the subdorsal stripe comes 
another fine black line on the hinder half of each seg- 
ment. On the fourth segment the space between the 
dorsal lines is filled up with black, forming a con- 
spicuous lozenge-shaped mark ; on the eighth segment 
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is another black mark, but triangular in outline; and 
on the ninth segment the subdorsal black stripe is 
interrupted by a white spot, which extends somewhat 
into the grey colour of the side, and along the side 
run two dark brownish interrupted lines; the head is 
dark brownish-grey, lobed and freckled with black ; 
the tubercles are grey or brownish-grey, and the tufts 
of hair growing from them are of the same tint. (J. 
mee, 9, 06; H.M.M, V, 112.) 


LITHOSIA STRAMINEOLA. 
Plate XLI, fig. 1. 


This insect, as previously recorded in the ‘ Zoologist,’ 
M. Guenée has pronounced to be a variety of L. griseola 
after comparing the figure of the larva with preserved 
skins of griseola in his possession. The larva was 
depicted June 24th, and the imago appeared July 30th. 

The larva was brown, the head of a darker brown, 
the back of the second, third, and anal segments 
orange-red, as though the subdorsal marks had become 
confluent ; a similar red mark, of an irregular trape- 
zoidal figure, formed the subdorsal line on the anterior 
two-thirds of each segment, a thin blackish line border- 
ing them externally, a thin dark brown dorsal line, 
interrupted on the second and third, and terminating 
on the twelfth segment, tubercles and hairs brown. 
(W. B.; E.M.M. I, 49.) 

From eggs of L. stramimeola kindly sent to me in 
August last by Mr. C. G. Barrett, I have lately suc- 
ceeded in rearing four perfect insects, one male and 
three females. Two of the females were yellow all over, 
one of them having its wing somewhat clouded with 
grey ; and the male was grey all over, in fact, a true 
griseola. 

The correctness, therefore, of M. Guenée’s opinion 
as to the identity of these two forms is completely 
established, and stramineola must take the position 
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which he assigns to it, of being a variety of griseola. 
(J. H., 14, 7, 73; H.M.M. X, 69.) 

Two larve which had been reared from eggs, were 
received from the Rev. J. Hellins, April 29th, 1878, 
feeding on lichens; the smaller of the two sickening 
for its final moult. This larva was three-quarters of 
an inch long, rather stout in proportion ; the ground 
colour dark slaty pinkish-grey, very faintly marked 
along the sides with paler; the subdorsal marks of 
orange-ochreous were in front of each segment some- 
what of a triangular form, with the angles rounded off, 
pointing forwards; from these a thin faint streak of 
greyish-ochreous ran backwards to the end of the 
segment, but scarcely to be noticed till beyond the 
second tubercle, both tubercles interrupting it, the 
second much the largest; the dorsal stripe broad, 
faintly darker than the ground, which was itself blackish, 
but it was dull black at the beginning, and there was a 
black blotch on the side immediately in contact with 
the orange-ochreous mark, so that these marks looked 
as if on a short transverse black velvety band; on the 
back of the third segment was a conspicuous patch of 
orange-ochreous, another on the front division of the 
thirteenth segment; the former partly divided by a 
central black line, a little in front and more behind, 
where it bore a small blackish-brown hairy tubercle, 
on each side and more in front it was bounded by a 
large dark tubercle, which gave a lichen-like character 
to the form and colour of this patch. The same idea 
was suggested bythe hind patch of this ochreous colour, 
which was only partly divided by a black central line ; 
along the side there was an irregular stripe of a greyish 
flesh-colour, interrupted by the row of sub-spiracular 
tubercles, which was the middle of three rows along the 
side, the lowest row being almost on the upper part of 
the prolegs, and almost on the belly on the other 
segments. The head black and brilliantly polished, 
all the rest dull, either of a waxen or velvety appear- 
ance; all the ventral prolegs well developed, paler than 
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the rest of the skin, and shining semi-transparent; the 
anterior legs similar in colour and texture. The colour 
of the hairs of a whity-brown, mixed with black. 

On the 4th of May the moult of this larva was com- 
plete, and on the 5th it had eaten up the cast skin 
entirely, hairs and all; the following day it was feeding 
freely on Lichen caninus. The imago appeared June 


21st, 1873. (W.B., Note Book II, 7.) 


LITHOSIA COMPLANA. 
Plate XLI, fig. 2. 


I have also been indebted to Mr. Doubleday for a 
specimen of this larva, which throve well on lichens 
off fir-trees, and was nearly full-fed June 9th, 1862; 
the perfect insect appeared at the end of July. The 
colour of this larva was brown, with a very dark brown 
head and dorsal line. The subdorsal markings consisted 
of oblong, somewhat reniform, dull orange-red marks, 
one on the anterior half of each segment, followed by 
an interval of the ground colour, and succeeded by a 
whitish spot; the usual tubercles and hairs dark 
brown. (W. B.; E.M.M. I, 49.) 

The larva of this species has long been known, 
and descriptions of it have been published by many 
entomologists; our object, therefore, in introducing 
any remarks upon it in this paper, is not so much to 
describe it over again, as to say something about it 
with reference to the larva of L. molybdeola. 

Under the latter species will be found an account of 
two larve reared from the egg in 1867-68, of which 
very careful figures were also taken, with the view of 
using them for comparison when the larva of complana 
could be procured. And in this way they have been 
used both this last summer and the summer before, 
and the following particulars have been noted. 

In several points there exists between the larve of 
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complana and molybdeola the similarity which is also 
shown by their imagos; complana is rather the larger 
of the two, but there is in both the same figure, the 
same arrangement of tubercles, the same sort of hairs 
in the tufts ; in their colouring there is the same ground 
of dead blackish-grey, the brown tubercles and hairs, 
the velvety-black dorsal and lateral stripes, and the 
subdorsal row of parti-coloured orange-red and white 
spots. 

oe in the descriptions of complana we find these 
spots called oval ; ‘‘ taches ovales ’’ Guenée calls them ;* 
“‘taches arrondies ou un peu ovalaires,’ + says 
Boisduval; and, as far as we can gather from our 
friends who are accustomed to take the larva of com- 
plana in this country, they do not know of any other 
shape for these spots but oval or roundish ; 1 the two 
larvee of molybdeola mentioned above, these subdorsal 
spots had no roundness whatever in their shape, but 
were narrowish, oblong, somewhat wedge-shaped marks. 

Boisduval, in his account of complana, goes on to 

say, “ Hlle varie un peu pour la couleur et pour la 
forme des taches orangées; quelquefois celles-ci sont 
blanches sur tous leurs bords avec le centre orangé; 
d’autresfois il n’y aque la partie postérieure de chaque 
qui soit orangée. Souvent elles sont alongées ou un 
peu triangulaires, et semblent presque former, lorsque 
la chenille est en repos, deux raies non interrompues;” 
so that we must either give up the shape of these sub- 
dorsal spots as a point of difference, or else suppose 
that Boisduval had seen larve of molybdeola as well 
as of complana. In coming lower down the side, below 
the black lateral stripe, which comes next to the sub- 
dorsal spots, we reach another point; and here Bois- 
duval fails us, for he says nothing of the side of com 
plana, only that ‘les stigmates sont peu apparents,”’ 
and ‘le dessous du corps est grisatre,’’ and then he 
gives the colour of the legs. Guenée is much more 


* « Annales de la Société Entomologique de France,’ 1861, p. 50. 
+ ‘Collection Iconographie et Historique des Chenilles.’ 
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precise, ‘‘ La région latérale est plus pale”’ (than the 
ground colour), ‘‘ avec des linéaments noirs, marqués, 
a la place de la stigmatale, de traits fauves, isolés, trés 
fins ;”’ and other descriptions also speak of a reddish- 
yellow line running just above the feet. Now, the 
description of molybdeola (before referred to) does not 
help us much here, for it omits some particulars, the 
importance of which was not then seen; but the 
jigures show most distinctly that, while in complana 
the spiracular region is occupied by one broader rust- 
coloured line, in molybdeola there is first a fine line of 
pale grey, then a line of the ground colour, and then a 
narrower line of the rust colour; and unless the 
inspection of a larger number of larve of molybdeola 
can prove that this arrangement of lines is not 
permanent, we have in it a good distinctive character ; 
and perhaps anyone who could place the living larvee 
side by side for comparison, would on a careful exami- 
nation, find others equally good. (W. B. and J. H., 
9,12, 71; H.M.M. VIII, 174.) 


LITHOSIA COMPLANULA. 
Plate XLI, fig. 3. 


Said to feed on lichens, though I have not found 
this the case with the few I have reared; the first I 
had fed on oak; others were taken on buckthorn and 
dogwood, and this season one on Clematis. 

The larva is of nearly uniform thickness ; its colour 
above is a very dark bluish-grey; the head, plate on 
the second segment, broad dorsal line and subdorsal 
lines black ; the body furnished with black tubercles 
and hairs, excepting an orange, lateral stripe beginning 
at the fifth and ending on the twelfth segments, which 
encloses the spiracles and extends to the prolegs; the 
tubercles and hairs on the latter being also orange 


colour. (W.B.; E.M.M. I, 49.) 
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T will only remark that the larva of this species 
assumes its lateral reddish-orange stripe at its first 
or second moult, when but little over a line in length ; 
also that it seems to feed and grow more slowly than 
the other species. (J. H., 5, 9, 68; E.M.M. V, 111.) 


LITHOSIA MOLYBDEOLA. 
Plate XLI, fig. 4. 


Mr. Doubleday most kindly transmitted to me some 
eggs he had received of this species, and by the time 
the parcel reached me (July 26th, 1867) the young 
larvee had appeared. Most of the brood must have 
soon perished, but the three which lived till September 
were then about half an inch long, and the two final 
survivors spun up before the end of May, and appeared 
as moths on July 3rd and 4th, 1868. 

I could never see that they ate any food I gave them 
freely, but at different times I saw that they had eaten 
a little of various lichens from trees or banks, wall 
moss, withered sallow and oak leaves, slices of turnip 
and carrot, knot-grass, and they must have thriven as 
well as they would have if they had been at large, for 
the two bred moths were not at all smaller than 
captured specimens. 

I noticed, not in this species only, but in all the 
Lithoside larve I had, that the characteristic markings 
and tints were assumed very early—long before they 
had attained a quarter of their growth. When full- 
crown this larva is rather more than three-quarters of 
an inch in length, moderately stout, uniform in bulk; 
head very hardand shining ; all the tubercles crowned 
with tufts of short hairs, mixed with a few longer 
ones; of the dorsal tubercles the front pair are small, 
and the hinder pair very large. 

The ground colour, when seen between the tufts of 
hair, is a dead blackish-grey ; but the segmental folds 
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are black ; there is a rich velvety, very black, dorsal 
stripe; the subdorsal line, being broken on’ each 
segment by the hinder tubercle with its tuft of hair, 
must be rather called a row of elongated, parti- 
coloured spots, each beginning on the hinder part of 
a segment, and continued across the fold into the 
next segment, until stopped by the tubercle; the 
colours being white for about half the spot, and the 
tint of a robin’s red breast for the remainder, but 
owing to the position of the white portion so near the 
segmental fold, only the red hinder part of the spot is 
to be seen except when the larva is stretched out in 
walking. On segments 2 to 4 these spots are alto- 
gether whitish. Immediately below comes another 
velvety black stripe, broadest at the centre of the 
body, and tapering considerably towards the head, but 
less so towards the tail; just above the feet comes a 
greyish-ochreous interrupted stripe, edged on both 
sides with a dark brown line; the tubercles and short 
hairs are brown, the longer ones black. 

The pupa stout, reddish-brown in colour; enclosed 
in a very slight web of silk, under cover of a stone or 
piece of moss. (J. H., 5, 9, 68; H.M.M. V, 109.) 


LITHOSIA GRISEOLA. 
Plate XLI, fig. 5. 


Mr. Doubleday kindly sent me eggs on the 11th 
August, 1867, from which the larve hatched on the 
15th of August. By the end of November the larve 
were nearly half an inch in length and were full-grown 
during May. The moths appeared from June 14th to 
27th, 1868. 

_ The larvee fed at first on withered leaves, especially 
delighting to riddle decaying sallow leaves full of holes ; 
but I saw them also eat a little clover, knot-grass, and 
various lichens and mosses. Early in the spring they 
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attacked vigorously some slices of turnip, but after- 
wards, on attaining some size, they fed away steadily 
on Lichen caninus, which I have since learnt had been 
noticed to occur where the moth is most abundant, 
and no doubt forms part of the natural food of the 
larva. When full grown the length is quite an inch, 
the figure stout and uniform; the head small; all the 
tubercles tufted with stiff hairs, which are short on 
the back and longer on the sides, with a few of extra 
length on the second and thirteenth segments. 

The colour is a rich velvety blackish tint above, 
dingy blackish-brown below; the central portion of 


the back can, however, be distinguished as a stripe of — 


more intense black than the rest; there 1s a subdorsal 
orange-ochreous stripe, which being interrupted by 
the tubercles appears on segments 4 to 12 as a row of 
wedge-shaped marks; but on the second segment 
there is no interruption, and on the third the whole 
dorsal area is occupied by a large orange patch, 
bisected for a part of its length by the deep black 
dorsal line; and on the thirteenth the subdorsal 
wedges are replaced by two large squarish marks; 
the hairs are dark brown; the head a most brilliant 
black. 

Some of the larve had the orange marks very faint 
indeed, and two of them had no orange marks at all 
except on segments 2, 3, and 13, thus presenting a 
good variety. 

The pupa short, stout, reddish-brown in colour, the 
anal seements still enveloped in the cast larva skin (I 
notice this to be the case with the other species also), 
enclosed in a thin web, in which bits of moss and 
lichen were sometimes interwoven, and placed under 
any protecting cover, such as a stone. 

The moths I bred were very fine, much larger than 
any I ever captured, and although varying somewhat 
among themselves in the depth of their grey tints, yet 
none of them were at all like stramineola. (J. H., 
9,68; E.M.M. V, 110.) 
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LITHOSIA PYGMOLA. 
Plate XLI, fig. 6. 


On the 7th of June, 1862, Mr. Doubleday kindly 
sent me the larva of this species. ! 

It was said to feed on lichens growing amongst 
moss, but lived only a few days, as I could not find 
any such lichen as the small portion of food which 
accompanied it, and which had a very pungent saline 
odour; it refused all other kinds of lichen and so 
starved. 

It was short and rather thick, tapering a little 
posteriorly ; brown on the back, with a thick black 
dorsal line; the subdorsal lines dark brown, and the 
sides rather paler brown, with a dirty-white line along 
the spiracles ; the tubercles with short brown hairs, 
and the head black. (W. B.; H.M.M. I, 48.) 

On the 10th of August, 1878, I received from Mr. 
W. H. Tugwell a good number of eggs of this species 
and a supply of the two species of lichen, on which 
the larvee are known to feed. The eggs were all laid 
loose. 

The shape of the egg is globular seen from above, 
but having a considerable depression beneath, appa- 
rently of a smooth surface, but really pitted so very 
minutely that even with a strong lens this character 
is scarcely appreciable. ‘The colour is a very pale 
salmon or flesh-colour and very glossy. Without under- 
going any further change they began to hatch on the 
evening of August 15th, and by the next morning 
about twenty were hatched; these and the remaining 
egos were then placed on two pots of lichens. 

The newly-hatched larva is very much the colour of 
the egg; it is rather stout, the head broad and large, 
brown on the crown, whitish in front above the 
mouth, which is brown; there are faint internal sub- 
dorsal lines of a brownish flesh-colour, extending as 
far behind as the tenth segment on which they are 
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most distinct, and there unite across the back; a 
faintly darkish tinge of the same colour runs along 
the back from the head; the three hinder segments 
are almost colourless; the body is clothed with long 
whitish hairs. 

When eight days old they had become of a light 
greenish-drab colour and seemed of a wandering dis- 
position, as I found several on the outside of the pots. 

After hybernation the larves were nowhere to be 
seen. 

Another batch of eggs was received from Mr. Tug- 
well on the 21st August, 1879, just similar to the 
above; on the 30th they became more transparent and 
showed the embryo rather plainly through the shell as 
a dark grey spot. (W. B., Note Book III, 250.) 


LITHOSIA MUSCERDA. 
Plate XLI, fig. 7. 


EKges were received from Mr. Barrett on July 30th, 
1870, and larve hatched on August 3rd. To these 
the same treatment and food was given as had already 
been tried with the larvee of Nudaria senew (see p. 37). 
They hybernated small, when about one-fifth of an 
inch long; three were seen alive and feeding in 
February, 1871, these moulted at the end of March ; 
two were then accidentally lost; the survivor moulted 
for the last time on May 6th, and was full-fed about 
the end of that month; it spun a cocoon, but had not 
strength to become a pupa. 

Probably the right food for this larva is some sort 
of lichen growing on the sallow bushes in the soaking 
wet parts of the fens, where the moth occurs; Mr. 
Barrett noticed that it affects these bushes far more 
than any other kind of growth in the fens, and he 
observed that it is on the wing from early dusk till 
darkness sets in, when it disappears until midnight, 
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after which hour it has another short flight; and 
probably there is a third flight in the morning dusk. 

The egg was noted as small and shining. The 
young larva is of a dirty whitish colour, with black 
head, the tubercles furnished with single, stiff, dark 
hairs. When the larva is about one-fifth of an inch 
long the tubercles are shining black, and furnished 
with tufts of short hairs, the head shining black, the 
general colour of the body and hairs dull black, dorsal 
line and segmental folds velvety-black, a pair of dull 
orange spots onthe second segment. ‘This appearance 
continued up to the last moult; after that had taken 
place for an hour or two the colouring was very 
striking; the head was shining white, and while the 
tufts on the first segment and down the centre of the 
back were darkish brown, all the others were bright, 
hight reddish-brown; but this gay dress was sobered 
down again. 

The length of the full-grown larva is about three 
quarters of an inch, the figure rather stout, cylindrical, 
tapering only at the second segment and head, and 
again at the thirteenth; the legs well developed; 
eight tubercles on each segment raised and tufted, the 
front dorsal pair being only moderately large, but the 
hind pair much enlarged and transversely oval in 
shape ; on segments 3 and 4 the front pair are larger 
than the hinder pair; all these tubercles thickly set 
with very short hairs. The general colouring is rusty 
black, the ground colour of the body being velvety 
blackish-brown, marbled with reddish-grey, the dorsal 
stripe and subdorsal line deep velvety-black ; on each 
side of the dorsal line on the second segment, and 
again on the front of the thirteenth, is a squarish, 
dull, deep red spot; head shining black; tubercles and 
hairs all deep brown; each front pair of tubercles set 
in reddish-grey rings. There is a fine reddish-grey, 
interrupted subspiracular line ; the belly pinkish-grey ; 
all the legs shining, dark reddish-grey ; tips of prolegs 
pellucid. 
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The larva retired into a curled-up bramble leaf, and 
there formed a thin, webby cocoon of greyish silk, 
outside which was a finer and thinner web of white 
silk. (W. B. and J. H., 9, 12, 71; HME 
173.) 

A larva received from the Rev. J. Hellins in 1871 
(date not given) was three-quarters of an inch long, 
cylindrical, of tolerably uniform bulk, only the second 
and thirteenth segments tapering ; the head smaller 
than the second segment; the legs and prolegs well 
developed. 

The warty tubercles in high relief in pairs, on each 
seoment down the back; the first pair moderately 
small, the second pair very large and swollen, trans- 
versely oval; two rows of tubercles along the sides, 
i.e. one in each row on each segment; across the 
third and fourth segments the tubercles on the back 
in pairs, the largest in front, and the smallest partly 
behind it in an oblique direction. 

The head is of a briliant shining black; the body 
a velvety blackish-brown, the dorsal and subdorsal 
stripes deep black; the ground colour between them 
is marbled with reddish-grey, and there 1s a fine, in- 
terrupted, reddish-grey, subspiracular line; the tuber- 
cles are deep brown, thickly beset with radiating 
hairs of the same colour; the front pairs of small 
tubercles are set in rimegs of reddish-grey. On the 
second segment on each side of the dorsal stripe and 
on the anterior portion of the thirteenth segment on 
each side of the dorsal line, there is a squarish deep 
dull red spot. The belly pinkish-grey. The legs and 
prolegs dark reddish-grey and shining, the tips of the 
latter pellucid. 

This larva died after spinning its web, but another 
in 1874 produced the moth June 24th. (W. B., Note 
Book I, 78.) 
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CHINISTIS QUADRA. 
Plate XLII, fig. 1. 


On the 30th of July, 1872, Mr. W. H. Harwood 
kindly sent me eggs of this species, laid close together 
on the side of a chip box; and he supplemented his 
gift by a few more, which came from a correspondent 
of his on the 8th of August, laid in clusters; in both 
Instances some of the larve were hatched in transit, 
and all of them were out by the 13th. 

The egg is hemispherical, most minutely pitted on its 
surface; of a rather glaucous bright green colour, 
_ turning olive, and again dark brown just before hatch- 
ing; a large hole is eaten by the escaping larva in the 
upper part of the shell, which looks quite white when 
empty. 

The young larva for a day or two is rather gelatinous 
looking, of a dirty whitish tint, but soon acquiring an 
internal pinkish tinge, showing a brown streak within 
the thoracic segments, the head being dark brown, and 
the body bearing some rather long, dirty whitish hairs. 
In about ten days the first moult takes place, when, as 
is the case with other species of Lithosie, so much of 
the characteristic marking and colouring of the mature 
larva is assumed, as suffices, even then, to distinguish 
it from its congeners; the whole larva now becomes 
tougher in texture, and the back becomes yellowish, 
prettily outlined with black, and with an interrupting 
spot on the eighth segment. 

Unfortunately, I cannot give an account of the 
appearance during hibernation; both the young larve 
referred to above, and those also which on two other 
occasions I received from other friends, having died 
whilst no more than a quarter of an inch in length. 
However, I think that the smallest of the three I am 
now about to describe had, when first sent to me, 
scarcely increased in bulk since hibernation. 

Mr. Harwood, still most kindly mindful to help me 
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with this species, sent me three young larve of varying 
size, which he had beaten from oak trees near Col- 
chester, and at St. Osyth, on the 10th, 16th, and 17th 
of June, 1873. 

These were kept separate, and their progress was as 
follows :—No. 1, June 11th; length three-quarters of 
an inch, moulted 19th, increased to one and three- 
eighths of an inch, spun up July lst; imago 21st, a 
male. No. 2, June 18th; length five-eighths of an 
inch, moulted 21st, increased to three-quarters of an 
inch, moulted 30th, increased to one and three-eighths 
of an inch, spun up July 12th; imago August 2nd, 
a male. No. 3, June 18th; length half an inch, 
increased to five-eighths of an inch, moulted 24th, in- 
creased to three-quarters of an inch, moulted July 3rd, 
increased to nearly one inch, moulted July 14th, 
increased to one and a half inches or a little more, 
spun up 27th ; imago August 14th, a female. 

Hach of these larve, on arrival, possessed all the 
characters and colours that distinguished them through 
their changes of skin to the adult state presently to be 
described. The food supplied to them consisted of 
various lichens from oak trees, and at first a few leaves 
also, as I noticed the oak leaves that were sent to me 
with each larva had been nibbled a little on the 
journey; I also gave them Lichen caninus, for which 
they soon showed such a decided preference that it 
became almost their only nourishment; when disturbed, 
they were very lively and active, running quickly over 
any surface, yet clinging with a firm foot-hold when 
they chose. Altogether, a great quantity of food was 
devoured by them, and at times they seemed to eat 
quite voraciously, always on the dark cuticle of the 
lichen, not seeming to care for the pale fleshy sub- 
stance beneath. 

When about to moult, the colours became less vivid, 
and the details less distinct; at such times the larva 
would leave its food for the leno cover of its cage, and 
there spin a patch of silk, and fix itself upon it; then 
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there seemed to ensue some operation of denuding 
itself of most of its hairs; but this process I was in 
every instance unable to witness, it being always 
effected during the night, generally the first night after 
the larva had taken its position on the silk ; most of 
the hairs left remaining were on the second and third 
seoments; nearly all the others appeared to have been 
bitten off close to the skin, excepting some few mere 
stumps of various lengths left along the sides. The 
actual moult would take place either on the first, 
second, or third night after this loss of hair, the mini- 
mum time with the smallest, the maximum with the 
largest larva; after moulting, the first meal was evi- 
dently made on the cast skin, as no trace of it could 
be found beyond the head piece, except in one instance, 
when a small fragment of skin remained. This break- 
fast on its old skin by a hairy larva was to me very 
surprising; it seemed, however, to act beneficially, for 
the next meal on lichen would be a hearty one. 

I found that after each larva had attained its greatest 
length, it began gradually to shorten for three or four 
days before spinning its cocoon, although still occa- 
sionally feeding, sometimes even ravenously, during 
this period. 

The full grown larva, as I have said, varied from 
one and three-eighths of an inch to nearly one and 
five-eighths of an inch in length; was moderately 
stout in proportion, somewhat cylindrical in figure, 
tapered a little from the fourth segment to the head, 
also from the eleventh to the anal extremity; the 
thoracic segments deeply wrinkled, the others plump 
and separated by well-defined divisions; the ventral 
prolegs long and well-developed, the anal prolegs long 
and extended behind beyond the end of the body ; each 
seoment with five prominent wart-like tubercles on 
either side, forming through the length of the body as 
many longitudinal rows; the two upper rows nearly 
close together along the subdorsal region, the others 
at equal distances along the sides, the lowest almost 
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on the belly, all of them thickly furnished with long 
radiating hairs curved a little upwards at their tips. 
The head is black and lustrous, the ground colour 
of the back a bright primrose yellow, which appears , 
but little on the second segment, being there merely an 
edging and fine dorsal division to a blackish-grey mark ; 
this yellow isa little more seen on the third and fourth 
segments, where the large pairs of tubercles in front 
are black, the smaller ones behind them bright orange, 
the space between these on the fourth segment trans- 
versely barred with black, which more or less tinges 
the dorsal stripe, and produces a conspicuous central 
triangular or cruciform black spot; the complex broad 
dorsal marking widens a little (diamond-hke) on the 
middle of each following segment, and 1s composed of 
a fine broken grey outline, followed within by a line- 
like interval of the yellow ground, and then with 
freckles of bluish-grey edged with darker grey, and 
having a middle delicate thread-like interval of the 
yellow; near the subdorsal region, run double fine 
broken lines of grey freckles, which on the front of 
the fourth segment are absent, but only interrupted ~ 
on each of the other segments as they approach the 
bright orange tubercles placed in twos, 1. e. a very 
small roundish one in front, and a large one trans- 
versely oval just behind it.* Besides the thoracic black 
tubercles, mentioned, others occur on the eighth, 
twelfth, and thirteenth segments, as follows :—The 
small front tubercles on the eighth are black, and just 
there the dorsal region is also more or less black, 
together forming a conspicuous trilobed spot ; on the 
twelfth is a greater suffusion of the black, in which 
both large and small tubercles are dyed; the tubercles 
on the front of the thirteenth segment are also black, 
the anal flap is dark brownish-grey, blotched with 
blackish and sparingly freckled with yellow; the 
yellow ground of the back is very effectively relieved 


* In the females these tubercles are deep orange-red, and the dorsal 
markings more decidedly of a diamond shape on each segment.—W. B. 
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by the broad subdorsal velvety-black stripe, on which 
the larger orange tubercles encroach. It has a very 
broken thread of yellow dots along the middle, and is 
margined below with a fine line of yellow, with another 
more interrupted beneath it ; thence the ground colours 
of the side are dark reddish-grey, paler yellowish-grey 
nearer to the spiracular region, and darker brownish- 
grey below, including the semi-transparent ventral and 
anal prolegs with their brown hooks. The spiracular 
region is edged above and below at the segmental 
divisions with pale yellow; all the lateral tubercles are 
longitudinally oval and dark brownish-grey, each of 
the uppermost ones placed on a blackish crescentic 
blotch delicately edged with pale yellow; the belly 
dark greenish-grey, with a yellowish interrupted stripe 
on each side close to the prolegs; the hairs which hide 
the spiracles are chiefly grey, or slightly mixed with a 
few black ones on the sides, but those proceeding from 
the few dorsal black tubercles are blackish, and all are 
glossy. In one larva the lowest hairs along the sides 
were whity-brown, the next row above grey, and the 
upper rows darker grey mixed with black. 

The pupal change, in one instance, occurred on the 
fourth day after the commencement of the cocoon, 
which was spun against the side of its cage, and in 
junction with the leno cover of it, and was formed of 
a large gossamer web of a roundish figure, about two 
by one and a half inches, of a darkish grey colour, and 
haying the larval hairs interwoven; inside this outer 
web was a hammock of a finer-textured silk, held in 
Suspension by fine threads at intervals in connection 
with the outer fabric. The pupa within the hammock 
lay belly upwards, and was eight lines in length, two 
and a half lines broad, almost uniform in size through- 
out, the head rounded, and only the last two seements 
tapered to the blunt and rounded tip; the surface 
smooth, quite black, and highly polished; the old 
larval skin lying detached behind it. (W. B., 7, 2, 74; 
H.M.M. X, 217.) 
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GNOPHRIA RUBRICOLLIS. 
Plate XLII, fig. 2. 


A tolerably abundant larva in beech woods during 
September and October, feeding on the tree lichens. 
I also found it once swarming on a lichen-covered park 
paling, and reared a large number of the perfect insects, 
which appeared during the month of May. 

The larva is rather elongate, tapering posteriorly ; 
head blackish, body greyish and freckled with yellow, 
a fine thread of whitish, bordered with grey, forms the 
dorsal line, which is white on the second segment, the 
subdorsal is a black line on the second, third, and fourth 
segments, and on the remainder becomes an elongated 
black trapezoidal mark on the anterior two-thirds of 
each, and terminates on the twelfth. The ground 
colour of the back on each side of the dorsal line of 
the seventh, eighth, ninth, and tenth segments is 
whitish ; the sides mottled with greenish-yellow and 
orey ; tubercles hairy. (W.B.; H.M.M. I, 49.) 


CYBOSIA MESOMELLA. 
Plate XLIT, fig. 3. 


On two or three previous occasions, I kept a larva 
or two alive from summer till after Christmas, having 
fed them on sallow leaves, green or decaying ; and last 
spring I managed to retain one even until the new 
sallow leaves were out again, but it would not resume 
feeding after hibernation, and so died; it was then quite 
half an inch in length; in colour a velvety-black all 
over, and covered on every segment, save the head and 
second, with tufts of singular spatulate dark grey 
hairs. I should much like to procure some sort 
of food on which this species would feed up, for they 
would never take to any sort of lichen I gave them. 
(J. H., 5, 9,65; EH. M. M. V, 111.) 
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On May 5th and 25th, 1871, larve were received 
from Mr. Harwood, which had been found on the 
trunks of oak trees, feeding on a pale lichen growing 
intermixed with moss, but not sufficiently developed in 
its growth to enable us to make sure of its name. 
These larve soon spun up, and the moths, extremely 
fine examples, were bred on June 9th and 18th. 

The full-grown larva is nearly an inch long, figure 
moderately stout, and tapering only at the head and 
second segment, and at the thirteenth segment. On 
each segment behind the second are eight raised tuber- 
cles densely tufted; the colour of the body is deep 
velvety slaty-blackish ; the head shining black; a deep 
velvety-black patch on the second segment; the ante- 
rior legs shining black, the ventral prolegs pellucid, 
pale greyish, tipped with black; the second segment 
bears only simple black hairs, and similar hairs are 
found along the sides of the other segments just above 
the legs; but the tufts on their upper parts are com- 
posed of black hairs so densely feathered that they 
catch the light and receive quite a greyish effect from 
their peculiar softness, and almost entirely hide the 
skin beneath. In this peculiar featheriness of the larval 
clothing, this species comes so close to Miltochrista 
miniata, that it might well stand in the same genus 
with it; and it seems no improvement on the arrange- 
ment of Doubleday’s List, in which they do actually 
stand close together, though in different genera, to 
separate them, as Staudinger has done, by the insertion 
of wrrorella and others between them. 

The stout pale brown pupa is enclosed in a com- 
paratively large cocoon, formed of semi-transparent, 
thin, greyish silk web, spun in any convenient hollow 
under the moss or lichen. (W. B. and J. H., 9, 12, 
71; E.M.M. VIII, 172.) 
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PHILEA IRRORELLA. 
Plate XLII, fig. 4. 


On July 30th, 1865, some eggs were received from 
Dr. Knagegs, and noted as globular, pearly in texture, 
clear purplish-brown in colour. The larve hatched 
August 13th, but no note of them was taken, and they 
must soon have perished for want of the proper food 
and treatment. There is no doubt, however, that in 
their natural habitat they must hybernate when small 
and feed up in the early summer. 

On May 24th, 1867, after considerable search, a 
number were found, then approaching full growth, on 
the Sussex coast. The food is a blackish-brown 
lichen, growing on stones above high-water mark, and 
in some cases mixed with a yellow lichen, a fact of 
much interest when the colouring of the larva is con- 
sidered. ‘The larva seems fond of sunshine, moving 
about in it slowly over the stones; when about to 
moult it protects itself by spinning overhead a number 
of silken threads, under cover of which it remains 
until the moult is completed. 

The moths were bred early in July. 

When the larva is full grown its length is about six- 
eighths of an inch, the figure proportionate, mode- 
rately stout, tapering a little from the fourth segment 
to the head, and again at the thirteenth; six raised 
tubercles on each segment studded with longish hairs ; 
the ground colour blackish-brown above, and dark 
reddish-grey or purplish-grey on the sides; belly and 
legs reddish. The dorsal stripe takes the form of a 
series of deep, brilliant yellow, acorn-shaped marks, 
the acorns pointing backwards, and so placed that the 
segmental folds mark the separation between the cup 
and the fruit; the paler and duller yellow subdorsal 
line much interrupted; the spiracular stripe of bright 
yellow also much interrupted; the raised tubercles 
blackish; the hairs blackish-brown; the ground on 
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the back, and the lower part of the sides, minutely 
freckled with yellow; the inconspicuous spiracles 
dirty white, ringed with black. 

The short, stoutish pupa, placed in a cocoon of thin 
webby silk, spun amongst the stones and débris. 
ove. and J. H., 9,12, 71; E.M.M. VIII, 171.) 


NupDARIA MUNDANA. 
Plate XLII, fig. 1. 


The full-grown larva was received from Dr. White 
on the 3lst of May, 1869, it having been captured 
feeding on lichens on an old stone wall. 

Its length three-eighths of an inch, its figure rather 
stout in proportion, uniform in bulk throughout ; the 
legs all well developed; six raised tubercles on each 
seoment bearing long straggling fine hairs; the 
ground colour of the back bright sulphur-yellow ; the 
dorsal stripe dark greyish-brown ; a blackish dorsal 
spot on the eighth segment; the subdorsal line black- 
ish-brown, the whole body below this, including the 
legs, of asemi-translucent, pale greyish-brown ; all the 
tubercles and hairs rather dark greyish-brown; the 
meaa dark brown. (W. B. and J. H., 9, 12, 71; 
H.M.M. VIII, 171.) 


NUDARIA SENEX. 
Plate XLIII, fig. 2. 


Hggs were received from Mr. Birks on July 18th, 
1870; the larve hatched on the 21st; they fed on 
decayed sallow and bramble leaves, on the young 
growth of Hypnum sericewm and Weissia cirrata, and 
on Lichen caninus. The larve hybernated ; the last 
moult took place early in May, 1871, and the larva 
was full-fed about the beginning of June; the imago 
appeared on the 23rd of June. 
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Mr. Birks described the locality in which the moths 
were captured by him as a swamp very rich in plants, 
and he found them either hovering over tufts of low 
herbage and coarse grass, or resting on the blades and 
stems of the grass or reeds. He could see no lichens, 
except on the trunks of the trees growing there, and 
he never noticed the moths haunting these, as we might 
suppose they sometimes would, if they deposited their 
egos on them. Possibly the food may be some lichen 
erowing under the herbage on the damp ground. 

The female while laying her eggs mixes with them 
fluff from a tuft at her tail, which she detaches by 
means of her two hinder feet ; and the way in which 
the fine plumes from this tuft adhere to the eggs 
makes it rather hard to describe them. 

The larve, when hatched, were placed in a flower- 
pot with growing moss and lichen and straightway 
hid themselves ; nothing more was seen of them till 
the solitary survivor of the whole brood was detected 
feeding early in May. Probably the rest were destroyed, 
while yet tender, by the small slugs and snails that 
infest lchens, and cannot be got rid of except by 
picking the latter to pieces ; small centipedes also hide 
themselves away craftily, and no doubt do mischief. 

The egg is small, globular in shape, but so soft that 
the outline is not at all regular, the shell shining, — 
covered with faint irregular reticulations, yellowish in 
colour. 

The young larva is pale grey, with a central olive 
stripe down the back, and with five or six long, pale 
orey hairs from each tubercle. Just before the last 
moult, the whole larva has a waxen, dull, smoky appear- 
ance; the tubercles raised and studded with tufts, 
formed of short smoky hairs, mixed with a few 
feathered plumes. When full grown the length is 
three-eighths of an inch, the figure very stout in pro- 
portion ; the tufts so dense that the skin cannot be 
well seen, except when the larva curls itself up, and 
then it is seen at the segmental divisions—waxen- 
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looking, and of a deep reddish-grey colour; the head 
shining black, the anterior legs glossy, tipped with 
black, the ventral prolegs translucent, in colour pale 
grey ; the tuft-bearing tubercles are six in number on 
each segment; the tufts on the second segment are com- 
posed of single dark brown hairs, but the other tufts 
are much denser, and formed of two sorts of hairs, the 
more numerous being pale brown stiff hairs, with 
sharp black points, and being sparsely barbed or 
feathered ; the others, fewer in number, are taller, with 
black stems, and densely feathered all round with soft, 
pale brown plumage. 

The cocoon was of an oval form, about four lines in 
leneth, formed of close-spun silk and attached to the 
cover of the box in which the larva was confined ; the 
hairs of the coat were all woven in, giving the cocoon 
a brown colour and rough texture. 

The pupa skin, examined after the exit of the moth, 
was about one quarter of an inch in length, highly 
polished, of a rich deep brown colour, the segmental 
divisions showing as pale reddish rings. (W. B. and 
J. H., 9,12, 71; E.M.M. VIII, 171.) 


Noa STRIGULA. 
Plate XLIII, fig. 4. 


I am indebted to the unvarying kindness of Mr. W. 
H. Harwood, of Colchester, for valuable information 
concerning the habits of this pretty species, and for 
opportunities of studying and describing its larva, 
examples of which I received from him on June 15th, 
1869, and on June 8th, 1871. 

These larve fed on oak, principally on the under 
cuticle of the leaves, and when full-fed, spun up in 
small boat-shaped cocoons of silk, about five-sixteenths 
of an inch in length, assimilating perfectly in colour 
to the surrounding surface of the bark on which they 
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were constructed,—a circumstance which rendered 
their detection very difficult. After the escape of the 
moths, which took place some time about the middle 
of July, the cocoons still retained their form and 
appearance. 

For the sake of close examination, one individual 
was kept without bark until too late for its spinning a 
perfect cocoon, and at last it attached itself to the 
underside of a leaf by the tail amongst a few threads, 
and there pupated much after the manner of an 
EHphyra. 

The full-grown larva is but little more than three- 
eighths of an inch in length; its body is rather stout 
in proportion, thickest at the third and fourth seg- 
ments, and tapered a little from the seventh to the 
anal extremity; the head is full and rounded, but of 
less bulk than the second segment; the body is 
rounded on the back and sides, and rather flattened 
beneath. It has three longitudinal rows of prominent 
wart-like tubercles on each side, 7. e. six on each seg- 
ment, bearing fascicles of radiating hairs. It has 
fourteen legs, the first ventral pair situated at the 
eighth segment. 

The colour of the body is pale buff, sometimes 
partaking of a flesh tint ; the dorsal stripe is yellowish 
or whitish flesh colour, very broad, and well-defined 
by a fine border line of brownish-grey ; the subdorsal 
line is brownish-grey, but interrupted at the segmental 
divisions; all the tubercles are broadly ringed with 
this colour. A conspicuous blackish-grey blotch covers 
the back of the seventh segment and extends from 
one. subdorsal line to the other; there are indications 
of other blotches of the same colour on the tenth and 
eleventh segments, but these are cut in twain by the 
broad, clear, pale dorsal stripe travelling through and 
separating them into a narrow dark mark on each side 
of the back. The sides are flesh-colour, the spiracles 
are entirely hidden from observation by the numerous 
hairs which diverge near them from the tubercles ; 
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the ventral surface is pale flesh-colour and naked ; the 
head is blackish-grey, the lobes narrowly margined in 
front with pale flesh-colour. 

The hairs of the tubercles on the anterior segments 
are pale brown mixed with a few of dark grey, and 
some few of them in front of the second segment, and 
especially on the third, are very long; the tubercles 
on the rest of the body are furnished with hairs of a 
paler yellowish colour; on the back of the anterior 
part of the anal segment, issuing from each side, are a 
few hairs of extra length, which converge and taper 
on each side to a fine point directed outwards in a 
slightly downward curve, so that these two fine points 
of hair resemble a forked tail. 

The pupa is four lines long, including the cast larva 
skin adhering to its tail; it is not very stout, of ordi- 
nary shape, though the wing-cases are long in propor- 
tion ; these last are reddish-brown in colour, the other 
parts very dark brown and without much polish. W. 
payee. MIX, 15. (W.B., 5, 72; H.M.M. IX, 15.) 


Nowa ALBULALIS. 
Plate XLITI, fig. 5. 


Six larva were sent to me by the Rev. J. Hellins, 
who had them. from Mr. Platt Barrett; they arrived 
on June 20th. ‘They were feeding on the leaves of the 
dewberry (fubus cesius), fearless little fellows, caring 
nothing for being tumbled about, so long as they were 
not deprived of the leaf on which they happened to be 
feeding. 

The full-grown larve were over half an inch in 
length and stout in proportion; when stretched out 
in crawling they attained a length of five-eighths of an 
inch. They had six rows of round projecting tubercles, 
the lowest row just above the legs standing on thick 
basal stalks projected more than the others; each of 
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these tubercles (six on a segment) bore little fascicles 
of hairs, the central hairs considerably longer than the 
others, that is, generally one or two on each tubercle 
excessively long; each segment was in itself plump 
and well defined, and with one transverse subdividing 
wrinkle very close to the segmental division. 

In colour some were of an almost ivory whiteness, 
some of a pale flesh tint, others, again, of a bright 
pinkish-orange colour; in all there were twin dorsal 
light greyish lines and velvety black subdorsal marks, 
or blunt wedge-shaped spots in some commencing on 
the seventh segment and ending on the eleventh. 

In one instance the lobes of the shining flesh- 
coloured head were marked with brown, and the plate 
on the second segment was brown, divided dorsally 
with the ground colour, the subdorsal black marks 
commencing faintly and small on segments 4 and 5, 
stronger on 5, and still stronger on 7, as a right-angled 
mark, thick at the angle, which extended across the 
back as far as the dorsal lines, the tubercles on this 
seoment only being rose-pink. The right-angled black 
marks were continued, but rather thinner, on segments 
8, 9, 10, and on 11, where they end; they are even 
thicker on the eleventh than on the seventh, thus 
forming nearly a bar of black across the beginning of 
the segment; the legs brown, the ventral prolegs 
tipped with brown, the fascicles of short hairs whitish, 
the longer hairs dark brown. The dorsal pair of 
tubercles on the eighth, ninth, and tenth segments 
finely outlined in part with black. 

This last individual I watched at intervals con- 
structing its curious cocoon, which is made on a dry 
grass stem of the thickness of a duck-quill; it com- 
menced by gnawing in a line downwards at the longi- 
tudinal fibrous exterior of the stem, loosening it in a 
long thread, then another and another thread, and so 
on in succession until a great number of small threads 
were loosened of the length of nearly an inch, but not 
detached as yet. This gnawing was patiently and 
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persistently continued round the stem, excepting only 
at that part which was intended to become enclosed. 
On this part the larva at length took up its position, 
and turning its head on one side, began to lay a 
glutinous secretion and detach and fasten upon it a 
short length of the previously loosened fibre, one 
length after another, longitudinally and parallel, and 
so continued to raise on either side of it structures 
much resembling a pair of wings (one on either side), 
concave within and tapered nearly to a point at the 
stem at each of their ends, the larva appearing to 
gum over the surface from which it removed the fibres. 
On the night of June 29th I left it engaged in 
loosening some fibres near three-eighths of an inch 
above the top of the wing-like structures, its body 
behind resting within them; the next morning the 
larva had wholly retired within the two wings, and 
having drawn their edges together with silk, they 
united formed a somewhat fusiform cocoon much after 
the fashion of that of an Anthrocera. The larva when 
I saw it was engaged in filling up a few interstices at 
the junction with silk, some of the long dark hairs of 
the body being interwoven ; but I could for some time 
plainly see through them the head of the larva at 
work, indeed, till 11 a.m., when they were all so 
thickly spun up as to prevent me from further watch- 
ing, and only a slow and gentle intermittent throbbing 
of the cocoon proved that the occupant was still busy 
at work within; the assimilation to the stem itself in 
colour and texture was remarkable. The length of the 
cocoon was about seven-eighths of an inch; its upper 
surface rose tapering from the stem rather suddenly 
in a slope to the thickest part at about one-third of 
its length, where the head of the larva was last seen ; 
thence it again tapered and sloped off very gradually at 
thelowerend. (W.B., Note Book III, 96.) 
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NoOLA CENTONALIS. 
Plate XLITI, fig. 6. 


On August 21st, 1879, I received twelve eggs of 
this species from Mr. Tugwell, who had been staying 
at Deal, where he found the species and saved two 
females for eggs. 

The food-plant of the larva not then known, but 
the principal plants the moths were found on or near 
were dwarf plants of Hippophaé rhamnoides, Salix 
argentea, Senecio jacobea, Pimpinella saxifraga, Lotus 
corniculatus, Thymus serpyllum, and of grasses Arundo 
arenaria (Marram), Agrostis —?, Aira —?, Triticwm 
—P, and one or two Juncacee. Once a moth 
was taken by Mr. Tugwell on Freshwater Down, 
where Thymus serpyllum grows very freely. 

The eggs were laid on and adhering to a paper box 
singly and in groups of two or three or four in a 
cluster. In shape the egg is circular, somewhat flat- 
tened in character, and having a depression above. 
It is very strongly ribbed and most minutely reticu- 
lated ; the shell is glistening and of a pale, creamy- 
white colour. Unfortunately these eggs proved in- 
fertile. | 

Mr. Tugwell informed me that the fertile eggs 
showed on the fourth or fifth day a central pale grey 
or round spot, which increased in intensity till the 
hatching, and the other parts of the egg became less 
white. 

On September 16th Mr. Tugwell sent me six young 
larve feeding on Trifoliwm procumbens and Lotus 
corniculatus ; they were little more than a tenth of an 
inch in length, rather stout in proportion, deep flesh- 
colour, the head shining reddish-brown, marked on 
each lobe with darker brown, a darkish brown plate 
on the second segment; the body with subdorsal, 
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lateral, and spiracular rows of projecting warty pink 
tubercles, with radiating, longish greyish-brown hairs. 

This larva has only three pairs of ventral prolegs, 
the first pair being absent. 

Trifolium procumbens appears to be their proper 
food, as they like getting on the hop-like seeding heads, 
to which their colour assimilates well. 

On the 22nd and 23rd they moulted, and the next 
day were thicker and of a subdued, velvety, deep red 
colour, the tubercles a glistening blackish- brown, the 
hairs light brown. They now ate away the cuticle of 
the leaves, causing semi-transparent whitish blotches 
on them. 

(From Mr. Tugwell I learnt subsequently that the 
egos hatched August 27th and 28th, and the larvee 
moulted first on September 5th and 6th; the second 
moult occurred from the 13th to the 16th, and 
contemporary with my portion of them the third moult 
occurred from the 21st to the 25th.) 

On the 26th the larve had again become paler flesh 
colour, but with somewhat of a faint greenish tinge, 
the tubercles dark reddish. I observed one feeding 
on a blossom and another eating the red-brown, hop- 
like envelopes, exposing the ends of the seeds. 

On September 30th one fixed itself as if for the 
fourth moult, and by October 6th all five had moulted, 
and, as on each former moult, the head-piece remained 
attached to the old skin. As this breaks away behind 
the plate, the larva draws its head out from the old 
helmet and then creeps out of its old coat; the split is 
somewhat in form of the letter I, which opens, and a 
portion lies over on either side, so that the egress of 
the larva is comparatively easy. 

The larve were now feeding slowly on the flowers 
and leaves of Trifolium minus. They were dingy red, 
with a dorsal line of paler brownish-ochreous faintly 
edged with darker than the ground, the tubercles all 
of a shining blackish-brown, the skin of the body soft 
without gloss; they were again given 1’. procumbens, 
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of which they ate well both flowers and leaves, until the 
15th, when, a frost occurring, they became very torpid. 

Their structure was now very well seen, they having 
only three pair of ventral prolegs ; the head blackish- 
brown and shining, a small semilunar plate of the 
same colour and finely divided on the second segment, 
and three rows of dark brown tubercles on each side 
of the body; the upper or subdorsal row was the 
largest and most prominent, and all were thickly 
studded with radiating brown hairs, a few single, much 
longer, hairs occurring behind and along the sides. 

On October 22rd, as they had not fed for more than 
a week, I placed them out on a potted plant of Lotus 
corniculatus, but next morning, the 24th, about 11 
o’clock, one of two kept back in a bottle for observa- 
tion moulted for the fifth time, whereupon I withdrew 
the sprays on which were the other three from the 
Lotus, and secured them in another bottle to await 
their moult, which occurred during the night, so that 
on the following morning, the 25th, I found that only 
one larva was waiting for this operation, which was 
not accomplished until 10 a.m. on the 27th. Up to 
that date none of the larve had fed at all since ~ 
moulting, and up to the end of the month they all 
refused to feed, and had begun to hibernate. 

On November 4th I received a full-grown larva of 
the same brood from Mr. Tugwell, who by keeping 
several larve in a warm room with a fire and gas, 
confined in a wide-mouthed glass bottle containing 
mixed food of Trifolium minus, T. pratense blossoms, 
and Medicago lupulina, on all of which they fed (the 
bottle tied over with calico and over the bottle a large 
glass globe (P shade), to prevent the food drying too 
much), had forced them forward to maturity. This 
larva I figured as soon as it arrived. 

Its length was nine-sixteenths of an inch, or nearly 
five-eighths when stretched out fully; 1t was stout 
and plump, the segments well divided, and having on 
each side of the body three rows of prominent warty 
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tubercles (i.e. a transverse series of six across each 
segment), the upper row the largest, the middle row 
the smallest, and all emitting fascicles of radiating 
hairs, single hairs of much greater length proceeding 
from the anal tubercles, and one from each tubercle of 
the lowermost row on the sides. The skin itself was 
soft and smooth between these tubercles, which allowed 
but little of it to be seen on the upper parts of the 
body, but the ventral surface showed it to be soft and 
just a trifle glistening; the body tapered a little 
behind, and rather more from second segment to the 
head. 

It had only three pairs of ventral prolegs. 

The colour of the glossy head was blackish-brown, 
above the mouth a broad streak of dingy pink, papillee 
paler; the body generally and the tubercles were of 
this same dingy deep pink or dirty purplish pink, 
beautifully relieved by a dorsal line of ochreous yellow, 
which passed through a V mark of velvety-black at 
the beginning of each segment, separating the black 
into two sharp wedges. A fine linear black streak ante- 
riorly ran beneath each upper tubercle, representative 
of the subdorsal line ; the tracheal thread of faint pale 
yellowish ran midway between the middle and lower 
rows of tubercles, and showed more distinctly at each 
part bearing a black spiracle directly on it, so that 
this very faint yellowish line had an interrupted 
appearance towards each segmental division. The 
hairs were lightish greyish-brown, rather shining, and 
from their reflecting the colour of the body and 
of themselves also, and occupying so much space 
about the upper surface of the body, produced 
there somewhat of a general brownish effect. The 
anterior legs dingy pink, marked with darkish 
brown ; the ventral and anal prolegs of the pinkish 
ground colour, but more transparent and fringed 
with hooks. 

After feeding on flowers of common red clover for 
several days it at length spun itself up after very 


AS NOLA CENTONALIS. 


leisurely constructing the case formed of gnawings of 
the bark of the stem in two wing-like halves, and 
then drawing them together, the stem itself being the 
base of the inverted boat-shaped structure. 

As to my small hibernating larve I found one on 
March 7th, 1880, but it went asleep next day without 
feeding, but a few days later while in a bottle it began 
to feed on young leaves of Trifoliwm procumbens for a 
couple of days, and then ceased during an interval of 
cold east winds, and remained fixed on the under side 
of a leaf, where on April Ist it had moulted, the old 
skin remaining close beside it. This to my astonish- 
ment made the sixth moult, a circumstance unique 
in my experience ! 

From a communication since received from Mr. 
Tugwell I believe it might be possible that the larvee 
sent to me were not in their second skins as he had 
thought at the time, but really before thew second 
moult. 

The larva then fed very sparingly, but on April 
17th, though it had grown very slowly in the interval, 
its colouring was different, and it agreed more closely 
with the forced full-grown larva in having the yellow 
ochreous dorsal line visible ; the general colouring of 
the body was a darker red than before, the tubercles 
were still dark blackish-brown, but the dark brown 
hairs were more conspicuous. 

On the 22nd it fixed itself for aauetthtee moult (the 
seventh, H. T. 8.), which was accomplished on April 
27th at midnight. 

After a few days it began to feed again, and so con- 
tinued at intervals according to the temperature until 
May 13th; the black V’s at the beginning of each 
segment through which the yellow dorsal line ran 
had now become deep pink, and a ring of pale flesh 
colour surrounded the base of every tubercle, all of 
which remained blackish-brown. It now ceased to 
feed, and thinking it might spin up I supplied it with 
a stem, which, proving to be hollow, the larva crept 
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inside, and there remained until the morning of the 
18th, when it was out and feeding on a flower of 
purple clover. On splitting up the stem I found 
therein the cast-off skin (the eighth, H. T. 8.). 

On the 23rd it again fixed itself to moult (the ninth, 
H. T. 8.), and accomplished the operation by the 
morning of the 27th. The black V’s were now dis- 
tinct, the tubercles no longer dark, the yellow ochre 
dorsal line quite bright. It fed well on flowers of 
Trifolium pratense and repens until June 3rd, when it 
ceased to feed, and on the 4th took up its position on 
a dry stem placed for it, and began very deliberately 
to construct its case of two side wing-like pieces of 
silk, covering them with portions gnawed off from the 
stem; these by the evening of the 5th seemed to be 
complete, and by night the larva was joining them 
together from within. By the next morning, June 
6th, the larva was enclosed, and the structure appeared 
complete. (W. B., Note Book III, 296.) 

[Surprise is expressed at this larva moulting the 
siath time, but no surprise seems to have been caused 
by its moulting three times after the sixth moult !— 
mn. TS. | 

On October 29th, 1882, Mr. W. R. Jeffrey sent me 
a few egos laid by a bred female, which had paired in 
captivity. They were laid on a dry stalk by the side 
of a cocoon from which one of the moths had emerged, 
and adhered to the side of a little hollow channel so 
as not readily to be seen. 

The shape of the egg is round and slightly flattened, 
having a central depression on the upper surface. It 
is finely ribbed and reticulated, white when first laid, 
but afterwards became of a more creamy tint, and 
having within the central hollow in the top of the egg 
a ring of brown atoms. 

On November 4th { described a larva of this species, 
then nine-sixteenthsof an inch in length stoutish, plump, 
with three rows of prominent tubercular warts, the 


upper or subdorsal row the largest, the next row the 
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smallest, under them are the black spiracles, then 
another row of tubercles; the head and second seg- 
ment tapering, the head smallest, dark, or blackish- 
brown, very glossy ; colour of the body a kid-leather- 
like skin, a dingy pink, or dingy purplish-pink; the 
straight dorsal line ochreous-yellow, with a black 
velvety V-mark at the beginning of each segment 
through which the dorsal ochreous yellow line runs, 
separating each black V into two wedges. A black streak 
or line bounded anteriorly the lower margin of each 
subdorsal tubercle, and another, shorter and less notice- 
able, bounded the subspiracular tubercular. The 
tubercles were so large in proportion, and occupied so 
much space, that but little of the soft skin was seen 
between them, and a general brownish effect was pro- 


duced by the rather brownish hairs which radiate from _ 


them. As usual in this genus the longer hairs were 
single, issuing from the lower tubercles, and noticeably 
from those of the thirteenth segment. <A faint ap- 
pearance of a paler ochreous line along the spiracles 
was most noticeable where the spiracles occur on it, 
so that this faint yellow line had an interrupted 
appearance. (W. B., Note Book IV, 175.) 


SPILOSOMA LUBRICEPEDA. 
Plate XLV, fig. 4. 


On the 3rd of July, 1879, I chanced to find sixty 
egos laid on the underside of a hawthorn leaf, side by 
side close together in a group; they were globular and 
apparently smooth-shelled, glossy, and of an opaque 
whitish colour ; by their being of a good size I had the 
wish to prove their identity. 

On the 12th they seemed rather less white and less 
glossy, and on the morning of the 14th they had 
turned to a light grey colour, with a dark grey 
blotch or two and with fine, black, hair-like equa- 
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torial lines showing through the shells. By 3 p.m. 
the same day fourteen were hatched and most of the 
other shells chipped. 

The newly-hatched larva was very pale, just lightly 
tinged with greenish-drab, and with a shining brown 
head, and with rather long blackish hairs on the body. 
After a moult the larva became rather more tinged 
with warmish yellow-drab, and showed an internal grey- 
ish spot towards the hinder two or three segments. 
After another moult it continued much of the same 
colour. After the third moult it was half an inch long, 
and the back was broadly marked its full width with 
deeper drab, less transparent than the rest of the body, 
and edged on either side with darker drab, and this 
again below with whitish; there was a dorsal line of 
whitish ; the rest of the body and head as before ; 
tubercular dots whitish, hairs dusky. 

Directly after the fourth moult (August 19th) it was 
five-eighths of an inch long, and stout in proportion ; 
head yellowish-drab and shining, second segment 
similar with the front margin paler; the rest of the 
body greyish-drab, darker on the back, and broadly 
edged with dark grey drab on either side, and again 
close beneath with greyish-white in a ragged manner 
of long, wedge-shaped marks united, the narrow apex 
of one joining to the broad base at the inner edge of 
the other on the segment before it ; the raised tubercles 
round and warty, bearing fascicles of radiating hairs 
of black and of greyish ; a dorsal line of greyish-white 
or of whitish-greyish-yellowish, was outlined or edged 
with darkish drab ; spiracles whitish. 

After the fifth moult on August 27th, it was in its 
adult dress of dark olive-greyish-brown on the back 
without gloss, and edged with darker brown next the 
cream-white spiracular stripe, the whitish spiracles 
close beneath it; the belly similar in colour and of 
kid-glove texture as the back, but rather less dark; 
the wart-like, round tubercles the same, all thickly 
studded with radiating darkish brown glossy hairs. 
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Thehead was much as before, greyish-yellow and glossy, 
the mouth blackish, and a creamy-whitish streak above 
it; papille pale cream colour, ocelli black. 

In many there was no trace of any dorsal line, while 
in some there was a very faint, paler, and interrupted 
line, visible chiefly on some of the hinder segments, 
and in others a cream-coloured line edged softly with 
dark grey was distinct on the third, fourth, fifth, and 
sixth, and less and less visible on the remaining seg- 
ments; a trace of it there could only be detected by 
aid of a lens. 

On the 8th of September most of them were spun 
up for pupation in cocoons of silk, in which the hairs 
from their bodies were interwoven. (W. B., Note 
Book III, 276.) 


DEIOPEIA PULCHELLA. 
Plate XLVI, fig. 3. 


On the 18th of June, 1878, I received from Mr. W. H. 
Tugwell two larve in their third moult, which he had 
reared thus far on Myosotis palustris with others from 
a batch of eggs sent him from Mentone by Mr. J. 
Sidebotham. ‘The eggs had reached him on the 24th 
May, and hatched the same day. 

The two larvee I received on the 18th of June were 
then respectively of the length of half an inch, and three- 
quarters of an inch, the segments plump and well cut 
at the divisions, the head the smallest. The ground 
colour was brownish-black or very dark brownish-grey, 
appearing black by force of contrast with an ornamental 
white dorsal stripe, which on the smaller larva was 
continuous, but not quite so in the other; in both 
Specimens it was interrupted by a transverse bar of 
lurid red, or dingy ochreous-red, narrow in the larger 
one ; there was a blotch of the same red below on the 
side; the spiracular region was puckered and marked 
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with a marbling of white streaks in a linear direction 


_ along its length, the belly and legs of the same dark 


colour as the ground of the back; the head a lurid 
dark red marked broadly with black on the front of 
each lobe. ‘The tubercular spots were prominent deep 
black warts, each bearing a curved, black, bristly hair, 
those on the sides above the legs and some few above 
on the thoracic sezments were rather longer, whitish, 
and finely plumose throughout their length ; the whole 
surface of the body shining. 

Mr. Tugwell describes their first juvenile skin as 
dull orange, having a few bristly hairs, and their 
appearance maggoty and manner sluggish; their 
second skin as darker greyish, with a transverse band 
of dull orange on each segment from one spiracle 
across the back to the other, the usual tubercular 
warts black in each band and with a bristly hair. He 
observed that they ate the leaves of Myosotis palustris, 
but seemed to prefer the flowers and young seeds. 

My two larve moulted on the 21st and 24th of 
June. I figured the former on the 25th; they had 
both ceased to show anyred markings The largest at 


_ this date measured seven-eighths of an inch and was 


velvety black, softening into a lighter blackish-blue at 
the segmental divisions, which added to the velvety 
appearance ; the dorsal ivory-white marking formed a 
series of ornamental spots upon each segmental divi- 
sion ; there was a small white speck on either side of 
the front of a segment. Along the spiracular region 
ran a ragged and rather interrupted white line, branch- 
ing a little lichen-like upwards at each segmental 
division, where it melted into the bluish-black; the 
spiracles were black; the belly black and velvety, the 
ventral and anal prolegs dark brownish-grey. The 
black hairs of the back and the white secondary dorsal 
hairs of the thoracic segments and those all along the 
sides were long, pointed, and barbed. or plumose as 
before ; the head was reddish, marked with black on 
the crown of each lobe, the triangular space between 
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them finely outlined with white; the anterior legs 
black and shining. 

The full-fed larva was about one inch long ; the grey 
of the segmental divisions spreading a little very faintly 
over the other parts, which then showed large velvety 
black blotchy spots on the middle of the back of each 
segment: and at the sides, and black warts rather 
shining at the base of the hairs, and each pair of 
hinder dorsal of these bordered in front by a thin 
margin of dark, rather rusty, or brick-red, thicker 
behind each of the side tubercles (these were the re- 
mains of the previous red band across each segment, 
showing narrow between the trapezoidals, and wider 
behind the side wart); along the belly was a broad 
central stripe of dirty pinkish, having a few black dots 
on those segments which bear no legs; on each seg- 
ment near the beginning of the white dorsal marking 
were two isolated white specks, one on either side, 
sometimes just connected with the dorsal mark by the 
finest possible thread of white; and the same occurred 
at the hinder part of the segment behind the posterior 
pair of the trapezoidal tubercles. 

The earliest of the two was full-fed by June 29th, 
and the other by July.* The former spun a few 
threads, drawing two leaves partly together with very 
open meshes, and pupated therein. This pupa was 
barely half an inch long, and one-eighth of an inch in 
diameter at the thickest part across the ends of the 
wing covers, from which point the three flexible rings 
were deeply cut, but with very slight tapering of the 
form of the abdomen, which at the end was very bluntly 
rounded off and furnished with eight fine-pointed 
bristles; the head tolerably well defined from the 
thorax, and this again also from the back of the abdo- 
men, which swelled out thence. I figured the pupa on 
the 5th of July; the colour was then a very rich 
orange-brown, the eye-pieces black, wing-covers mar- 
gined with darker brown, and the nervures strongly 

* A blank left for the date.—H. T. 8. 
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marked with blackish-brown, this latter colour occu- 
pying the whole of the tips of the wings; on the thorax 
was a broad, dumpy, U-shaped blackish-brown mark, 
and a narrow transverse linear bar of the same blackish- 
_ brown across the middle of each segment on the back 
of the abdomen, and a darkish brown line and similar 
transverse bars on the ventral surface ; the whole pupa 
very glossy. 

On the 25th of July, 1878, I received from Mr. 
Tugwell fourteen eggs, part of a batch of a hundred 
laid by a bred female, which had paired; they were 
laid singly on coarse muslin. The shape of the egg 
is globular, but depressed a little beneath ; it is appa- 
rently smooth-surfaced. On their arrival they were 
yellow, some a deep yellow, almost orange, and very 
shining. The next day seven had changed colour to 
darkish grey-brown, showing a blackish-grey blotch 
in the centre beneath the top of the egg; three of the 
others showed central faint orange-brownish similar 
blotches through their yellow shells, and two were 
shrivelling ; in the evening of the same day (July 26th) 
seven larve were hatched. 

When first hatched thelarva was of adark grey-brown 
colour, with a faintly paler dorsal line ; head blackish, 
and a blackish plate on the second segment; minute 
black dots and hairs on the body. The first moult 
occurred on July 3lst and August lst, when the larvee 
became orange-ochreous in colour, with minute black 
dots as before ; the second moult occurred August 3rd, 
4th, and 5th, for some were already in advance of the 
others. The larva was now brownish-orange, of rather 
a dingy hue, with a faint pale dorsal line, and a broader 
faint pale spiracular stripe; the head, the small plate 
on the second segment, and the tubercular warts 
blackish-brown. The third moult was attained by 
the most forward larva August 5th, another was wait- 
ing for the operation, the other four not being so far 
advanced, indeed, one had a few hours ago completed 
its second moult. I saw one larva eating part of its 
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cast skin. After the third moult the colour changed 
to a dark lurid purple, with faint whitish dorsal and 
spiracular stripes, the head, small plate on second 
segment, and tubercular warts blackish as before. 
At this time it fed on the leaves and gnawed the rind 
of the stalks. 

A lens now showed the hairs to be barbed, those on 
the back black, and the lateral ones white, assimila- 
ting well with the hairs of the plant, and as parts of 
some of the leaves turn blackish the larva is protected 
by its resemblance in colour. 

As the larva grows in its third coat the brick-red 
transverse bands are developed across the middle of 
the segments. On the 21st of August the most for- 
ward larva was laid up, waiting for its fourth moult, 
which occurred early in the morning of the 23rd; the 
larva then entered the black stage, with scarcely a 
trace of the red bands; the second larva had also 
developed its third coat into an orange-buff colour, 
with white dorsal and spiracular stripes and black 
tubercular spots. It moulted August 26th, and was 
then blacker at the spots than before, with the white 
occupying more space at each end of a segment, where 
a little smoky-grey appears at the sides, thus restrict- 
ing the orange-buff to a transverse band across the 
back as far as the spiracular region. This was now 
over its fourth moult, consequently in its fifth coat. 
(W. B., Note Book III, 236.) 


LASIOCAMPA QUEROUS. 
Plate XLVII, fig. 2. 


On the 8th of June, 1868, Mr. Doubleday sent me 
two larva found at Epping, which he assured me 
were the true L. quercus. They came to me with 
hawthorn. 

Without going into a lengthened description of 
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structure and disposition of hairs, it will suffice to 
mention the characters which chiefly distinguished 
these larve. 

The general colour of the hairs above the subdorsal 
stripe was of a rather light brown, but below and on 
the ventral surface darker brown. Along the sub- 
dorsal region there was a large triangular mark or 
streak of white with black centre. Besides the much- 
interrupted white subdorsal streak on the third and 
fourth segments, there was just above it on the black 
rings a whitish oval or shuttle-shaped mark with a 
black spot within it near its anterior margin. The 
white subdorsal stripe appeared to be continuous on 
all the black velvety parts of the body that were not 
hidden with hairs, for these interrupted it from view 
about the middle of each segment; from the subdorsal 
stripe oblique white streaks flowed backwards near the 
beginning of each segment ; those beyond the thoracic 
ones were spotted or mottled with dull red below. 
Above the legs were two whitish and red dull stripes, 
with indications of an interrupted middle line between 
them. 'The oval spiracles were white. (W. B., Note 
Book II, 185.) 

On the 25th of August, 1875, a pair of this species 
im cop. were brought to me, and the female laid a great 
number of eggs all loose in a box. 

The ege is large, of a regular oval form, smooth 
and shining, of a pale drab colour, irregularly blotched 
with hght brown. A few days before hatching they 
become wholly brown, and after the extrusion of the 
larva the shell regains its previous colouring. 

The larve were hatched on the 12th of September, 
and were a quarter of an inch long, and _ hairy. 


(W. B., Note Book ITI, 37.) 
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LASIOCAMPA QUERCUS, var. CALLUNA. 
Plate XLVII, fig. 3. 


On the 8th of June, 1868, seven of these larvae were 
sent me by Mr. Doubleday; they were feeding on 
hawthorn. 

The general colour of the hairs above the subdorsal 
region was a bright golden brown, darker or lighter 
in individuals, but very bright and glossy ; below, on 
the sides, the hairs were deep blackish-brown, the 
ventral surface still darker brown and nearly black. 
The triangular subdorsal mark on the second segment 
was just edged above with white, but was chiefly bright 
red, and the same with the ear-like subdorsal marks, 
of which one was about the middle of the third and 
one on the fourth segment. 

There was no subdorsal stripe, but only a row of 
subdorsal spots, one behind each segmental division ; 
these spots had much the character of a triangular 
oblique streak of red, having in some individuals the 
anterior apex white, but in others wholly bright red. 
There was only one stripe above the legs; this was red 
and only obscurely visible. The oval spiracles white, 
with a fine hair-like black line down the centre, marking 
the aperture. (W.B., Note Book II, 186.) 


P@cILOCAMPA POPULI. 
Plate XLVIII, fig. 2. 


On the 11th of June, 1874, I found a full-grown 
larva at rest on a branch of birch at Emsworth ; it was 
about an inch and three-quarters in length, rounded 
above, rather flattened beneath; the ventral prolegs 
rather sprawling; the head full and rounded, but 
decidedly smaller than the second segment; the body 
of uniform size or nearly so, though when stretched 
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out and walking it tapered a very little in front and 
rather more at the two hinder segments. 

The head was bluish-grey, freckled with reddish- 
and brownish-grey ; the front of the second segment 
margined with bluish-grey, followed by a fusiform 
mark of brown divided dorsally by a pale line. On 
the back of the other segments was a series of dark 
grey blotches, bearing the forms of inverted urns; 
they were freckled with blackish atoms; their apices 
placed hindmost were the darkest. Through these 
marks ran the darker dorsal line, and within them, on 
either side of the dorsal line, were two acute angular 
marks of bright ochreous-orange extending trans- 
versely; the sides below were somewhat crenulated 
with curves of dark grey on a whitish ground, and 
above them was a large blotch or suffusion of ochreous- 
orange, freckled with dark grey and surrounded above 
with a blotch in front and a larger blotch behind, of 
squarish form, dark grey, finely freckled with blackish 
like the curved blotches below. The oval spiracles 
were blackish, with a narrow whitish centre but very 
inconspicuous; the ventral prolegs were pale grey, 
streaked with darker grey, and tipped with brownish- 
erey hooks. 

The dorsal marks on the third and fourth segments 
were blackish and rather conspicuously relieved by a 
marginal side blotch behind of whitish, which was but 
faintly indicated on the other segments. On the third 
and fourth seements were oblique side streaks of dark 
vrey downwards and forwards. At the end of the 
sixth and beginning of the seventh segments the dark 
dorsal blotches were relieved on either side by con- 
spicuous large whitish blotches. The belly and inner 
surface of the ventral prolegs were buff-yellow, and 
each segment had a central black spot (much larger 
on the leg-bearing segments) in the middle of the 
body; on either side of the front of the second seg- 
ment was a round wart-like tubercle. The whole 
upper surface of the body and head was covered with 
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a fine pubescence, the sides being fringed below with 
more numerous and rather longer grey hairs, inter- 
spersed with a few still longer of a dark brown colour. 
The surface of the belly very slightly pubescent. 

On the 14th of June it was shortened and had begun 
to spin the threads for its cocoon. (W. B., Note 
Book II, 72.) 


ODONESTIS POTATORIA. 
Plate L, fig. 3. 


On the 6th of August, 1876, a female moth was 
taken in the dusk of evening by Mr. Henry Terry in his 
hand as she flew past the door. He brought her into 
me to see what his capture was, and found she had 
laid twelve eggs whilst in his hand ; these I kept for 
description. 

The egg is rather large, roundish-ovate, some being 
of a rounder shape than others, having a small, very 
shallow circular depression above, and a deeper one 
beneath, the surface smooth, the colour opaque 
shining white, like porcelain; the depressions above 
and below are light greyish-green, and also the zones 
which at some distance surround each depression, and 
a smallish depressed round spot of the same colour is 


at one end of the egg, midway between the two zones. 
(W. B., Note Book III, 141.) 


ENDROMIS VERSICOLOR. 
Plate LI, fig. 3. 


A long-cherished desire of obtaining eggs of this 
species, for the purpose of watching the larva through 
all its stages, was gratified on the 6th of May, 1881, 
when a dozen, laid on bits of paper and birch twig, 
were sent me by Mr. H. McArthur from Rannoch. 
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The larve began to hatch in the early morning of 
May 22nd, and continued to appear at intervals 
throughout that day and up to the next morning, when 
the two latest were hatched. | 

At once the young larve took readily to birch as 
their food, and moulted the first time on the 28th to 
30th of the month; on the 3rd of June most of them 
had again moulted, and on the 9th and 10th they 
moulted the third time; their last moult (the fourth) 
began on the 17th, and concluded within a few follow- 
ing days. 

Full growth was attained by some on the 26th of 
June, and from this date onward the remainder matured 
at intervals one after another until the 9th of July, 
when the last larva retired into the moss provided for 
the purpose. 

In 1882 I was prevented from looking into their 
cage until the lst of April, when I saw some specimens 
had already been out some time, as three or four were 
dead and much shattered; after this, on the 3rd, a 
male and two females emerged, and another female on 
the 8th; three pupz remained over until the present 
year, 1883, when on April 12th a male was bred, 
followed on the 18th by another, and on the 21st by a 
female, the males being much finer specimens than 
those of the previous year. 

The egg of versicolor is of a good size, about 2 mm. 
in length, and rather more than 1 mm. wide, in shape 
much like that of a brick with rounded-off angles, 
slightly depressed on the upper side, sometimes on 
both sides, the surface apparently smooth and very 
glossy ; when first laid, it is of a light green colour, 
but this, in the course of a few days, changes to a 
dark brownish-purple, much the colour of a fresh 
birch twig. This lasts for about fifteen days and it 
then assumes a purplish-violet tint, gleaming like an 
amethyst, and the interior sems a little cloudy; afew 
hours later, itis fainter and pinkish, and then the larva 
soon hatches. The empty shell, with the circular hole 
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of egress at one end, still retains a faint tinge of pinkish- 
violet after the larva has escaped. 

On leaving the egg-shell, the larva is a stout and 
robust creature of cylindrical figure ; the head, as usual 
at this time, the largest segment, is of a dark black 
colour, with greenish mouth ; the body velvety black, 
with a dingy olive-greenish plate on the second segment, 
having a wide black dorsal division; on the other 
segments are olivaceous greenish-yellow, tubercular 
warts, each anterior pair on the back being distinctly 
larger than the others, which are very minute, all 
bearing a few weak, soft yellowish hairs. A black 
dorsal blunt projection is on the twelfth seoment; the 
anal plate and outer sides of the anal legs are pale 
olive-greenish-yellow ; the ventral prolegs are blackish 
on the outside with greenish inner side, the anterior 
legs olivaceous yellow and shining. 

From the first, they at intervals fed on two particular 
leaves near the top of the birch spray, whereon they 
had all assembled, holding to the twig by their ventral 
anal prolegs only, the fore part of each body being 
bent back away from the twig, leaving the anterior 
legs free ; by the fourth day their colouring had become 
dingy blackish-olive, with the mouth orange-ochreous, 
a blackish dorsal line, black tubercular spots, a conical 
hump on the twelfth segment, a faintly paler spiracular 
ridge on the thoracic region, and the anterior legs 
pale orange, with black bases. 

After the first moult, the ground colour was of a 
subdued green, thickly freckled with black atoms ; the 
head and plate on second segment paler, of sober 
oreenish-yellow, as were also the spiracular ridge on the 
thoracic segments, and a green backward-slanting 
stripe on the side of each of the others, and this was 
still paler and yellower on the eleventh and twelfth, on 
which last a stripe began at the top of the blunt 
eminence; the anal flap was margined with the same 
colour; the head was marked with two black stripes on 
either side ; a black dorsal line divided the front plate 
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and continued throughout over the hump as far as the 
anal flap. 

After the second moult, they were an inch long, and 
then broke up their society, and separated for inde- 
pendent existence, yet were sufficiently amiable, when- 
ever they chanced to find themselves near each other, 
to agree perfectly well at any time. While resting, 
they still elevated the front part of their bodies as 
when younger. At this stage, the colour of the back 
was much lighter green, the dorsal line dark green, 
except at the apex of the hump, where it was black ; the 
sides were of a fuller green finely dotted with black. On 
the back the dots showed greenish, though they had 
become nearly obsolete there ; the stripes on the head 
were alternately whitish-yellow and dark green, on 
the thoracic segments the whitish spiracular ridge was 
conspicuous, as also on the other segments were the side 
stripes of yellowish-white bordered above with deep 
ereen,and these alsonow not only reached the segmental 
division in their downward slant, but crossed it, and 
were thence continued narrowly and obscurely below 
on the segment following. 

After the third moult, their growth was quick ; two 
days’ feeding increased the length from 1 inch 3 Jines 
to 1 inch 45 lines, with greater stoutness also in pro- 
portion, the thoracic segments decidedly tapering to 
the small head ; the relative colouring much as before, 
paler whitish-yellow-green on the back, with deeper 
ereen dorsal line, black at top of the prolonged hump, 
which was now seen to be slightly divided into two 
blunt points ; the yellowish side stripes margined both 
above and below with deep green, and the sides below 
them of still deeper green, irrorated with fine black 
dots, except just where the attenuated continuations 
of the side stripes could be traced; the bases of the 
anterior legs black. 

After the fourth and last moult, their docile behaviour 
continued to be remarkable, as they showed no dis- 
inclination to be handled, but grew quite lethargic, 
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often sleeping side by side contentedly like so many fat 
pigs; but when awake they made good use of their time, 
consuming a great quantity of birch, and their growth 
was commensurate, for by the 26th of June some were 
2 inches 3 lines in length, others, later, as much as 2 
inches 7 lines, and bulky in proportion ; the head very 
small, with the thoracic segments rapidly tapering to 
it, and retractile as in Cherocampa, though to a less 
extent. 

The middle of the body is rather the thickest, and 
the twelfth segment, with its humped elevation, bluntly 
pointed and shghtly divided, slopes backward at an 
angle to the anal flap ; the ventral and anal prolegs are 
developed much after the fashion of Smerinthus; the 
other segments are lightly subdivided into four nearly 
equal portions by shght wrinkles, the segmental 
divisions more strongly defined, especially on the belly. 
The skin is soft and smooth, glistening on the head, 
which is green, and has two whitish or yellowish-white 
stripes beginning on either side, and continuing to the 
end of the thoracic segments, the uppermost as a sub- 
dorsal, and the lower as an inflated spiracular stripe ; 
the back is pale opaque green, slightly inclining to 
yellowish in the hghtest, and to bluish in the deepest 
portions and in the dorsal line; below the yellow 
stripes, which are bordered above with green, the 
eround colour of the sides is of a very deep and rich 
full green, increased in depth by the close irroration of 
minute black dots, and relieved by the white oval 
spiracles delicately outlined with black; in front of 
these comes a thin line of quiet ochreous-greenish, as 
though a continuation of the slanting stripe from the 
preceding segment, more noticeable on approaching 
the ventral prolegs, which, like the base of the anal 
pair, are bright crimson ; the whitish-yellow stripe on 
the side of the eleventh segment continues downward 
beneath the spiracle on the twelfth. From the top of 
the white horn-like hump, which is divided by a thin 
line of black, a whitish stripe descends on either side in 
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a slight backward curve, and the anal flap is margined 
with yellowish ; the anterior legs are pale green, some- 
times tipped with red, and with a black hook. 

When full-fed, all the green colours of the larva 
change to brown, and it becomes restless until it finds 
the moss and leaves needful for its retirement and the 
construction of its cocoon. The cocoon varies in 
length from 1 inch 4 lines to 1 inch 7 lines, and is of 
long elliptical shape, being from 6 to 8 inches in width ; 
it is composed of an open-worked reticulation of coarse 
black or black-brown silk threads, with round or broad 
oval interstices ; the fabric is extremely strong, tough, 
and elastic, covered externally with moss and birch 
leaves firmly adherent. 

About a week or ten days before the time of 
emergence, the cocoon is pushed by the enclosed pupa 
from a prone to a vertical position, the upper end is 
ruptured, and the pupa protrudes its head through the 
opening, and continues by degrees to advance, until it 
is exposed as far as the end of the wing-covers ; fixed 
in this position, it remains quiet a longer or shorter 
time till the insect is able to escape, though in two or 
three instances the pupa had worked itself out entirely 
free from the cocoon before the moth could be dis- 
closed ; on examination, the pupa could be seen to be 
well furnished with means for facilitating such move- 
ments as described below. 

‘The pupa itself measures in the male a length of 12 
to 14 or 15 lines, in the female from 17 to 18 lines, or 
occasionally a little more ; it is very stout, the diameter 
across the bulkiest part, at the end of the wing-covers 
in the male, ranges from 4 to 43 lines, in the female 6 
lines. The head has the mouth-parts a little produced 
in a squarish form, flanked by the curved antenna- 
cases in high relief ; thence the head is bluntly rounded 
above in an unbroken swelling curved outline to the 
end of the wing-covers, including the thorax and upper 
abdominal rings; the movable abdominal ring is very 
deeply cut, and below those are well defined, the last 
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ring ending with a prolonged flattened caudal process 
tapering a little to the squarish extremity, where it 
has a margin of hooks and bristles; the surface is 
remarkably dull, and rough everywhere, except in the 
divisions between the movable rings, yet even there 
it is quite dull; the roughness on the head, thorax, 
upper rings and wing-covers is striated, granulous, or 
wrinkled ; the movable and lower rings of the abdomen 
have on the back transverse rows of stout and sharp 
hooks pointing behind; the colour is a sooty or dingy 
brown, black in the abdominal divisions. (W. B., 18, 
6, 83; E.M.M. XX, 73.) 


~DREPANA SICULA. 
Plate LI, fig. 4. 


I feel extremely obliged to Messrs. W. H. Grigg and 
W. J. Thomas for giving me the opportunity of — 
figuring and describing the larve of this rare species, 
for although it had been described and figured before, 
and the description in Stainton’s manual is correct as 
far as it goes, and one of Hibner’s two figures is also 
correctly drawn, yet as the other of his figures really 
representing D. falcataria has been reproduced under 
a wrong name in a recently published book on moths, 
the importance of a true representation and descrip- 
tion has become all the greater. 

Mr. Grigg first sent me an ege which he had ob- 
tained June 7th, 1884, from one of two captured 
females, kept alive for three days. This egg must 
have been fertilised, for during the next five days it 
went through the first changes of colour, but finally it 
shrivelled up. 

Last year, 1876, Mr. Thomas sent me five eggs, laid 
June 19th by a pinned moth. These eggs, which 
reached me June 23rd, were deposited, three of them 
in a little group on a piece of paper, and the other 
two loose. 
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From one of the eggs on the paper the first larva 
appeared at 11 p.m. June 28th, and a second from 
one of the loose eggs during the night of June 30th, 
another of the eggs on the paper never changed colour, 
and the third, together with the second loose egg, 
after going through the changes of colour, dried up. 
Thus I was not very fortunate with the eggs, but 
most unhappily the young larve, after inspiring me 
with a grand hope, caused me a worse disappointment. 

The first that had appeared was supplied within 
twenty minutes of its emergence with a tender leaflet 
and a mature leaf of the common lime (Tilia ewropea) ; 
but when I looked at it again, that is, on the following 
morning, it was dead. 

Thinking that perhaps I had failed with the first 
from not giving it time to eat its egg-shell, when the 
second larva was hatched I took care to let the empty 
shell remain with it, and supplied it also with some 
birch as well as lime leaves; the next day, however, it 
was looking very miserable, unable to stand, and 
rolling about helplessly, and so lingered till its death 
on the third morning, having, as far as I could see, 
~ eaten nothing whatever since its hatching. 

Why I failed so totally I cannot explain [the expla- 
nation appeared three years later, see p. 72, H. T.8.], 
and can only hope that further experiments with the 
egg may prove more successful. 

Fortunately, however, Mr. ‘Thomas, on September 
10th, 1875, had found a nearly full-grown larva on 
lime, and lent it to me on condition of my sending 
back the imagos if reared, and this I am happy to say 
I was able to do. Ireceived the larva September 13th, 
it became full-fed by the 21st, next day began to spin, 
and the day after was covered in so as to be hidden, 
and the moth, a male, and quite perfect, appeared 
during the evening of the 12th of June, 1876, the first 
British specimen reared in captivity. 

_ The egg in shape is roundish-oval, the surface very 
finely pitted ; its colour when first laid is pale straw- 
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yellow, changing in four days to pink at one end, and 
a little round the circumferent margin, the centre 
remaining straw-colour; on the fifth day the pink 
parts turn to the rich red of a ripening strawberry, 
and on the ninth the whole surface becomes purplish- 
brown. 

The newly-hatched larva shows a little of the pecu- 
larity of the adult form, as very slight rudiments of 
tubercles can just be detected, and the hinder segment 
bears no legs, and is carried at a slight elevation; the 
colour is a reddish chocolate-brown, with a darker 
brown spot on each lobe of the head. After this point 
I can say nothing till the larva is nearly full grown; at 
that time I noticed that it span many silken threads to 
keep its food steady and to secure its own foothold, and 
that its manner of eating was to take large pieces out 
from the edges of the hme leaves. At times it rested 
with the head and both the anterior and posterior 
segments of the body elevated, holding on to the leaf 
only by the ventral prolegs, but when walking the 
whole of the segments were carried in a tolerably 
level line, merely undulating a little in its progress, 
though the anal segment had always a slight upward 
turn. 

The full-grown larva measures one inch in length, 
and is in proportion moderately slender, with fourteen 
legs, the anal segment not having legs, but is much 
prolonged to a tapering point curving a little upwards ; 
the head much larger than the second segment, and 
broadest near the mouth, the crown and lobes erect 
and deeply cleft and flattened in front, as is the whole 
face ; on the back of the fourth segment is an elevated 
process, divided into two blunt-tipped tubercles 
(Hiibner’s figure above referred to has four pairs of 
tubercles); the segments generally are moderately 
defined above, more deeply below, and very delicately 
wrinkled, with three or four subdivisions across the 
back of each ; the head is pinkish flesh colour, and a 
clear margin of this is left on the ridges of the divided 
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crown, whence it is relieved below by brown spots on 
the face, and by a dark brown outline of the lobes 
there, and on the middle of each lobe are three lines 
of dark spots, 7. e. one spot at the side of the cheek, 
two in the middle, and a few more very minute between 
and above them, also a dark spot or two about the 
mouth, the papillze whitish, the ocelli black, the 
thoracic segments much suffused with brownish- 
ochreous, on which both the dorsal and subdorsal 
regions are strongly blotched with dark crimson- 
brown, the tubercles brown with yellow tips; hence 
the colour of the back and portions of the sides is a 
brilhant deep yellow, bearing extremely minute elon- 
gated freckles of a dark brown, a series of these 
freckles faintly indicating dorsal and somewhat of sub- 
dorsal lines, and an assemblage of them close together 
constitute a dark spot on each side of the twelfth 
seement near to the only distinctly noticeable spiracle, 
which is there seen as a faint brown oval outline; a 
fine hair proceeds from each of the usual localities ; 
on the belly, the legs, and some portions of the sides 
the ground colour is pink, deeply tinged and freckled 
above with dark crimson-brown ; this fluctuates along 
the middle segments of the body in two distinct waves 
on either side from the spiracular region of the fifth 
segment, and falls again rather lower each time than 
its previous level, till at the eleventh segment and 
onward to the anal point it covers scarcely more than 
the ventral surface ; the summits of these dark waves 
reach high on the back of the sixth and ninth seg- 
ments in such strong contrast to the yellow as to 
create something of an optical illusion as to the shape 
of the body. 

When the larva prepared for changing it began to 
spin upon the upper surface of a leaf not very far from 
the foot-stalk, and soon contrived to draw upwards a 
portion of the two sides so as to form a cavity, to 
which the midrib of the leaf would be a support 
below, though its actual position was not quite in the 
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middle of it; the walls (so to speak) in a short time 
began to approach each other as the foundations were 
progressing, which consisted of three or four thick 
little pads of silk attached on either side opposite each 
other, drawn from time to time closer and closer 
together and connected by very short and stout 
threads; these were presently rendered still shorter 
by a few threads drawn amongst them from one to 
the other at various angles which seemed to contract 
the opening, and to bring the stud-lke fastenings 
almost together. At this point the larva rested for 
awhile, and next morning I found any further watch- 
ing was effectually prevented; the cocoon had been 
made, and the covering of the narrow orifice last spun 
was of a pale, rusty-red colour, which in a day or two 
became a little darker, while the earlier fastenings I 
had seen spun turned purplish-brown, looking lke 
dark veins on a decaying part of a leaf. 

On examining the cocoon after the exit of the moth, 
I found it very smooth within and made of very strong 
silk, not easily torn open, of a rusty-brown colour 
like that of the leaf containing it; the pupa-skin pre- 
sented but little on which to remark in its general 
form, its length a little over half an inch and its 
diameter three-sixteenths ; 1n figure it was rounded at 
the head, and tapering but little till near the anal tip, 
which was rather prolonged in a blunt point ending 
with three central curled-topped bristles, with a 
shorter one on each side of them; where the thorax 
and another part had been rubbed a little, the rusty- 
red colour of the pupa-skin without gloss and rather 
rough, could be seen. The rest of the surface was 
covered with a soft adhesive opaque white powder. 
(W. B., 5,5, 77; H.M.M. XIV, 1.) 

I am now able to offer a few more observations to 
fill up the hiatus im the early part of the history of 
this larva, and am much indebted to Mr. W. H. Grigg 
for his perseverance and kind help, which have enabled 
me to give the following details: 
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_ The eggs are laid by the parent moth on the very 
edges of the leaves, so that when hatched her progeny 
shall find themselves exactly where their food is most 
suitable, for however much they may wander at first, 
it is there, in preference to any other part, the young 
larvee invariably begin to feed on the cuticle of the 
upper surface ; there also they spin a small quantity 
of silk, on which to rest and be secure while moulting. 
After a moult, while the larva is but little more 
than one-eighth of an inch long, the future form is 
indicated, though the segments are strongly wrinkled 
and folded across at intervals, and the previous plain, 
chocolate-brown colour is exchanged for russet-brown, 
relieved by minute dots and transverse bars of yellow. 
After the next moult, the larva begins to cut quite 
through the substance of the leaves, eating out semi- 
circular portions from the edge; it also begins to 
show on the brown-ground colour little patches of 
very subdued ochreous yellow in angular forms on the 
back. Five days later it spims a quantity of silk, 
tying as it were the leaves loosely together, but firmly, 
for its safety while laid up for another moult, which is 
accomplished after two or three more days, and then 
it has the characteristic party-coloured coat of dark 
velvety-brown and pale cream colour, the tubercular 
process appearing on the fourth segment as two short 
black eminences. It soon spins more silk threads, 
keeping the leaves partly together, and feeds well 
until once more laid up for moulting, and this takes 
place about a week after the previous change of skin. 
Now the rosy-pink colour appears on the belly and 
ventral prolegs, and the yellow parts of the back have 
a thin brown dorsal and fine lateral lines, the yellow 
being much brighter than before; three distinct 
shapes of yellow are seen on the back, well defined, 
and contrasted by the rich dark brown surrounding 
them, viz. a brilliant pale yellow triangular mark, its 
base at the beginning of the fifth segment, its apex at 
the beginning of the sixth; an elongated diamond 
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mark of deeper yellow extends from near the begin- 
ning of the seventh segment to near the end of the 
ninth; another begins on the front of the tenth and 
includes the pointed tail, relieved on the twelfth 
segment with a brown chevron. As the larva grows 
these yellow marks expand and become united into 
one long fluctuating shape along the back, as I have 
formerly described, though I have since then had one 
variety retain the triangular mark isolated distinctly to 
the end of its larval existence; and another with the 
yellow colour rather inclining to drab. 

In reference to my former account of the species 
(p. 67), wherein mention was made of two young 
larvee Hee rather than eat the lime supplied to them, 
and that yet only the year before a nearly mature 
larva had thriven on that food well enough, it is 
now needful to state that what seemed to me then so 
inexplicable, received afterwards an easy solution 
when Mr. Grigg sent me some lime gathered in the 
haunts of D. sicula, leaves whose smaller size and 
qualities of texture and colour were different from 
those the little larve rejected. It was a great satis- 
faction, then, on visiting the trees where, without 
thought of any particular species of lime, I had first 
gathered food for the adult larva, to find that they 
were Tilia parvifolia, and that T. europwa also grew 
at no great distance, to which, by a mischance, the 
next year at night my footsteps had been directed, an 
incident proving the importance of having the proper 
name when allusion is made to trees or plants as food 
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DREPANA HAMULA. 
Plate LIII, fig. 2. 


On the 27th of August, 1879, I received from Mr. 
W. R. Jeffrey a dozen eggs laid by a captive female ; 
they were laid between the 18th and 20th of August on 
the edges of leaves of oak, here and there one on the 
very edge of a leaf. 

At first they were greenish-white, but in the course 
of two or three days they changed to a light fawn 
colour, and afterwards to a bright deep red at each 
end of the shell, with an irregular blotch of fawn 
colour glistening in the mid-surface. 

_ In shape the egg is oval, with a depression on its 
upper surface and ribbed longitudinally. 

On the 30th two larvze were hatched, and two more 
on the 3lst, one of which died soon after without 
feeding (of the remaining eggs some did not change 
colour, others turned red, but afterwards shrivelled up). 

The newly-hatched larva carries its hinder segments 
a little elevated ; it is brown, with the head paler. On 
the 7th September the first moult was over. (W. B., 
Note Book III, 289.) 


HETEROGENEA ASELLUS. 
Plate LITT, fig. 7. 


On the 13th October, 1872, I had the good fortune 
to receive an example of the larva of this species, found 
on a beech tree near Marlow, and kindly presented to 
me by the Rev. B. Smith. 

For two days the larva continued to feed at intervals 
on the edges of beech leaves, and on the 16th it spun 
its cocoon on the under surface near the edge of one 
of the leaves, and the perfect insect, a female, came 
forth on the 7th July, 1873. 

This larva, when moving and fully stretched out, 
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measured about half an inch long, and a quarter of an 
inch broad across the middle of the body, whence it 
tapered towards each end; but in repose, or when dis- 
turbed, its length did not exceed three-eighths of an 
inch, as the head and the second segment were then 
entirely retracted, so that the front part of the body 
appeared but little tapered, and broadly truncate, 
though somewhat rounded. When protruded, the head 
was seen to be very small, and rather flattened as in 
the Lycenide ; the anal extremity was rounded ; viewed 
sideways the back appeared somewhat arched, and the 
ventral surface was in close contact with the leaf. The 
segments were not marked in the usual way by trans- 
verse folds, but only by narrow dimpled depressions ; 
there were also little circular dimples on the back, one 
in the centre of the front of each segment, and two at 
the back in the subdorsal region ; this region, being a 
little raised on each side, formed a slight dorsal hollow. 

The six anterior legs, though minute, were yet dis- 
tinctly to be seen when the larva was in motion, but 
no ventral or anal legs were perceptible, and instead 
of them it had along the sides on the margin of the 
belly, which was deeply depressed along the middle, a 
soft projecting ridge of extremely flexible skin. This 
served very well the purpose of legs by its undulatory 
movement from behind forwards; one wave at a time, 
formed under each segment, slowly advancing and 
subsiding in regular succession as far forwards as the 
fifth segment. 

The head was smooth and shining, the back and 
sides rather so, though the skin there was covered 
with a pubescence, but this was so fine as to be 
seen only with a powerful lens; it was noticeable that 
the dimpled spots were for the most part paler than 
the rest, and that a few short and very minute bristles 
were scattered at each extremity, and at. intervals 
along the back. 

The ground colour was a pale yellowish-green, 
watery looking along the sides, where it soon faded 
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into something of a pale flesh tint beneath; on the 
back, beginning at the front of the third segment, was 
a broad, olive-brown, extensive mark, reminding one 
somewhat of the dark saddle on Cerura vinula; this 
mark lessened in breadth a little on the fifth segment, 
and then grew broader on the sixth, attaining its 
ereatest breadth on the seventh and eighth, where it 
reached low on the sides; it began to decrease again 
on the ninth and thence gradually narrowed to the 
anal tip. The olive-brown was darkest on the third 
and fourth segments, and there was throughout an 
outline of darker brown; this was further relieved 
below by a pale, sulphur-yellow border, which enlarged 
to a spot on the side of the fifth segment, with smaller 
spots on the fourth and sixth; the second segment 
was pale yellowish-green, and also the head, with a 
slight tinge of brown, the mouth edged above and on 
each side with dark brown, papille yellowish-green. 
A dark brown dorsal vessel could be seen through the 
olive on the back as far as the end of the tenth seg- 
ment ; the moving skin of the under surface was almost 
colourless, with a clear, pellucid, jelly-like appearance. 

The cocoon was a quarter of an inch long, two lines 
broad, of a very short elliptical form, bearing a great 
resemblance to a gall excrescence ; a few fine threads 
formed a kind of network round its base attached to 
the leaf; it was dark dull brown, with blotches of a 
pale grey film spreading irregularly over the upper 
surface, as though it bore a delicate lichenous growth. 

The pupa-skin when extracted was but a trifle less 
than a quarter of an inch long, and thick in propor- 
tion, the abdomen bent under, which gave it rather a 
rounded form ; the abdominal segmental divisions were 
distinct, as were the parts of the head and thorax ; 
the wing cases were well developed and projecting ; it 
was all very smooth and polished, and of a transparent 
whity-brown colour. (W.B., 12, 7, 73; H.M.M. X, 
70.) 

On the 13th July (1877) the Rev. B. Smith, of 


76 HETEROGENEA ASELLUS. 


Marlow, kindly sent me a few eggs, procured by Mr. 
Felix Parker, together with the parent female, which 
had a small bunch of eggs protruding from the ovi- 
positor ; the others were laid on the side of a chip box, 
agelomerated together. : 

Viewed with a lens they appeared somewhat of a 
drop shape, but ill defined, from their being connected 
together in little lumps, the colour very pale, shining, 
transparent, and gelatinous-looking, otherwise much 
the colour of the chip. By the end of the month they 
began to grow yellowish, and then to be tinged with 
the colour of brown sherry in parts of the little masses ; 
then they began to hatch. At this critical moment, 
being otherwise engaged for some hours, I was unable 
to know that they were hatched and requiring food, 
though I was keeping them in a glass-topped box in 
order to observe the changes of colour. When I 
returned to them all were dead except one, a mere 
speck, which was slowly moving on the chip; one 
dead one lay at the bottom of the box, and others I 
found dead, wedged into the junction of the box and 
its lid. As well as my strongest lens would show them 
to me, these very-small specks of creatures were of an 
ovate roundish figure, dark brown above and pale 
greenish beneath,—in short, miniature representations, 
apparently, in all respects of the mature larva. 

The solitary living larva I placed on a leaf of beech, 
and put two other leaves over it, but on looking for it 
two days later was unable to see it, and concluded it 
had somehow escaped, probably through the muslin 
cover of the little perforated box in which it was con- 
fined. (W. B., Note-Book III, 200.) 
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The following list of parasites, bred from the larve 
or pupe of the species included in the present volume, 
has been kindly prepared by Mr. G. C. Bignell, F.E.S. 
—H. T.S. 


Host, PARASITE. By whom bred. 
Diloba ceruleocephala\*Mesochorus formosus, Bridg- { Miss N. P. 
_ man Decie. 
Apanteles difficilis, Nees ......... Decie. 
Apanteles fulvipes, Haliday ...... G. C. Bignell. 
Clostera reclusa......... Pimpla graminelle, Schrank j we bas 
Bignell, 
Pygera bucephala...... Campoplex miatus, Fabricius < |T. A.Marshall, 
F. Norgate. 


Campoplex falcator, Thunb....... Norgate. 
Pimpla instigator, Fabricius ...| E. A. Fitch. 


Dasychira fascelina ...| Campoplea ebeninus, are meee 
horst 

Harwood. 

L pudibunda.| Trogus alboguttatus, Graven-| Bignell. 


horst 
Limneriaunicincta,Gravenhorst} Bignell. 
Apanteles triangulator, Wesmael| Bignell. 


| Exorista gnava, Meigen ......... Bignell. 
Demas coryli ............ Schizoloma amicta, Fabricius ...| Marshall. 
Orgyia antiqua ......... Limneria obscurella, Holmgrén .| W. Bennett. 
Mesochorus stiqgmaticus, Thomp-| Norgate. 
son 
Apanteles solitarius, Ratzeburg| Bignell. 
Stilpnotia salicis ...... Pimpla instigator, Fabricius ... Fitch. 
Pelecystoma lutea, Nees ......... Fitch. 
Apanteles salebrosus, Marshall { G z eee 
Porthesia chrysorrhea| Pimpla instigator, Fabricius ...| J. J. Weir. 
BY auriflua...... Pimpla instigator, Fabricius ... Fitch. 
Apanteles fulvipes, Haliday ...... Bignell. 
Microgaster posticus, Nees ...... Bignell. 
Microgaster connexus, Nees...... Bignell. 
Itthosia complanula... Microgaster globatus, Linné...... B. A. Bower. 
Ginistis quadra......... Pimpla instigator, Fabricius ...| TT. Eedle. 
Gnophriarubricollis...| Hurylabus torvus, Wesmael ...... Marshall. 
Nudaria mundana ,..| Casinaria mesozosta, Holmgrén|C. G. Barrett. 
Nola albulalis ......... Inmneria Fitchii, Bridgman | Wit tagwell. 
Arctia COjA........0..005. Pimpla instigator, Fabricius ... Fitch. 
Ascogaster rufidens, Wesmael .. Fitch. 
Bignell, 
Apanteles caiea, Bouché......... f WT Grose. 


* Hyperparasite on Apanteles difficilis. 


78 


Host. 


Arctia caja 


see seer ease aeee 


(continued) 

sy. ADLER Aalst 
Nemeophila  planta- 
ginis 
Phragmatobia fuligi- 
nosa 


Spilosoma menthastri 


Callimorphajacobeée . 


Lasiocampa rubi ...... 
trifolit .. 


quercus ... 


99 
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Eriogaster lanestris ... 


Pecilocampa populi... 


Clisiocampa neustria . 
Odonestis potatoria ... 


PARASITES. 


PARASITE. 


Apanteles difficilis, Nees ......... 

Macrocentrus pallipes, Nees...... 

Baumhaneria vertiginosa, Mei- 
gen 

Thelaira leucozona, Panzer 

Apanteles caia, Bouché............ 

Apanteles callidus, Haliday 


Ichneumon haglundi, Holmgrén 
Limneria interrupta, Holmgrén 


Ichnewmon sarcttorius, Linné 


Apanteles ruficrus, Haliday 
Apanteles nothus, Reinhard 
Cryptus migrator, Fabricius 
Cryptus incubitor, Stroem......... 
Anomalon cylindricum, Bridg- 
man 
* Mesochorus facialis, Bridgman . 
Apanteles difficilis, Nees 


eeesee 
eeeces 


Apanteles popularis, Haliday 


tApanteles difficilis, Nees 
Gravenhorstia picta, Boie 


eoeoeeeeree 


eevee eees 


Cryptus migrator, Fabricius... 1 


Ophion ventricosum, Graven- 
horst 


Limneria rufa, Bridgman 


seeeseoee 


Bassus nigritarsus, Gravenhorst: 


Metopius micratorius, Fabricius 
Thryptocera bicolor, Meigen 


Eurylabus dirus, Gravenhorst 


Pheogenes calopus, Wesmael ... 
Apanteles difficilis, Nees 


Exorista vulgaris, Fallén ......... 
Pimpla graminellea, Schrank . 


tRhogas geniculator, Nees 


* Hyperparasite on Apanteles popularis. 

+ Emerging from the young larva before the third moult. 

{ The perfect fly emerges from the infested larva while it appears to 
be preparing for the fourth moult, 
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Fitch. 
W. P. Weston. 
Fitch. 


K. A. Butler. 
Eedle. 
Bignell. 


T. R. Billups. 
'G. H. Raynor. 
J. Hellins, 
Bignell. 
Bignell. 
Bignell. 
J. Sang. 
Sang. 
Fitch. 


Bignell. 
Bignell. 
Bignell, 
Butler, 
Marshall, 
R. M.Sotheby. 
Bignell. 
R. Mitford. 
Bignell, 
Fitch. 
Marshall. 


Bignell. 
Bignell. 
Mrs. Norgate. 
Bignell. 
Bignell, 
Marshall, 
Sotheby, 
T. Wilson. 
Bignell. 

J. B. Robson, 
Bignell. 
Norgate. 

Fitch. 
Bignell, 
Fletcher, 
Mathew. 


( 


Host. 


Odonestis potatoria 
(continued) 
Saturnia carpini ..... 


Platypteryx —_lacerti- 
naria ) 

Drepana falcataria ... 

Heterogenea asellus ... 


Iimacodes testudo 


.| Pelecystoma lutea, Nees 


PARASITES. 
PARASITE. 


KHxorista vulgaris, Fallén ...... } 


Amblyteles armatorius, Forster . 


Cryptus fumipennis, Graven- 
horst 


Pezomachus insolens, Graven- 
horst 
Apanteles immunis, Haliday 


: 
| 
: 
| 
L 
: 


Exorista grandis, Zetterstedt . { 
L 


Apanteles sericeus, Nees 


Macrocentrus linearis, Fabricius 

Sagaritis declinator, Graven- 
horst 

Timneria unicincta, Gravenhorst 
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By whom bred. 


S. Mosley, 
G. T. Porritt. 
Marshall. 
Barrett, 
J.B.Bridgman 
A. Elliot, 
G. Elisha, 
Fitch, 

R. Meldola. 
Barrett, 
Elliot. 
Decie. 
Bignell, 
Fitch, 
Mosley. 


Bower. 


Bignell. 
Bignell. 


Bignell. 
Fletcher. 


INDEX. 


Albulalis, Nola ° 
Antiqua, Orgyia 
Asellus, Heterogenea 
Aureola, Lithosia . 


Ceruleocephala, Diloba 

Callune, Lasiocampa quercus 
var. 

Caniola, Lithosia . 

Centonalis, Nola 

Complana, Lithosia 

Complanula, Lithosia 


Griseola, Lithosia . 


Hamula, Drepana . 
Helvola, Lithosia . 


Trrorella, Philea 
Lubricepeda, Spilosoma 
Mesomella, Cybosia 


Miniata, Miltochrista 
Molybdeola (sericea), Lithosia 


Mundana, Nudaria 
Muscerda, Lithosia 


Nubeculosa, Petasia 
Populi, Peecilocampa 


Potatoria, Odonestis 
Pulchella, Deiopeia 


Pygmeola, Lithosia. . “3 


Quadra, Gnistis 
Quercus, Lasiocampa 
— v. Callune, Lasiocampa . 


Rubricollis, Gnophria 

Senex, Nudaria 

Sericea, Lithosia (molybdeots 
Sicula, Drepana 

Stramineola, Lithosia 
Strigula, Nola 

Trepida, Peridea . 


Versicolor, Endromis 
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PLATE XXXVI. 
DILOBA CHRULEOCEPHALA. 
1, young larva after first moult; 1 a, larva after 


second moult; 1 b, 1c, larvee after third moult; 1 d, 
larva after last moult. 


See pp. 1—4. 


PETASIA CASSINEA. 


2, 2 a, larva after last moult. 


PEYTASIA NUBECULOSA. 


3, 3 a, larva after last moult. Figure 3 is rather 
too long and the back too straight. (W. B.’s MS.) 


See pp. 4—9. 


PERIDEA TREPIDA. 


4, larva before last moult; 4 a, larva after last 
moult. 
See pp. 9, 10. 


Plate XXXVI. 


West, Newman & C°1imp . 
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PLATE XXXVIL. 
CLOSTERA RECLUSA. 


1, larva after last moult. 


CLOSTERA ANACHORETA. 


2, 2 a, larvee after last moult. 


CLOSTERA CURTULA. 


3, larva after last moult. 


PYGHRA BUCEPHALA. 


4, 4a, larvee after last moult. 


PSILURA MONACHA. 


5, larva after last moult ; 5 a, pupa. 


HyYPOGYMNA DISPAR. 


6, 6 a, larvee after last moult. 
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PLATE XXXVIII. 
DaASYCHIRA FASCELINA. 


1, 1 a, larvee after last moult. 


DASYCHIRA PUDIBUNDA. 


2,2a,2b, 2c,2 d, 2 e, larve after last moult 
(2 is exceptionally small and 2 d unusually large, 
H. T. 8.); 2, cocoon; 2 g, pupa. 


DEMAS CORYLI. 


3, young larva; 3a,30),3c, 3d, 3e, 3f, larvee 
after last moult. 


Plate XXXVII. 


F.C. Moore lith. West, Newman & C°imp 
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PLATE XXXIX, 
ORGYIA ANTIQUA. 


1, 1 a, 10, larvee after the last moult; 1c, cocoon 
with the eggs deposited by the wingless female. 


See pp. 11, 12. 
ORGYIA GONOSTIGMA. 

2, 2a, young larve as found in autumn; 2), 
larva after last moult, end of May or beginning of 
June. 

LALIA CHNOSA. 


3, larva after last moult. 


STILPNOTIA SALICIS. 


_ 4, 4a, larvee after last moult. 


Plate 2X 


F.C. Moore lith. ‘ West,Newman & C° imp. 
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PLATE XL. 
PORTHESIA CHRYSORRHAA. 


1, 1 a, larve after last moult. 


PORTHESIA AURIFLUA. 


2, larva after last moult; 2 a, cocoon. 


MILTOCGHRISTA MINIATA. 


3, 0 a, 3 Db, larve after last moult. 
See pp. 13, 14. 


LirHosta CANIOLA. 
4, larva after last moult, from green lichens on 


walls, &c.; 4 a, larva after last moult, from flowers 
of Lotus corniculatus, Howth, Ireland. 


See pp. 14, 15. : 


LitHOSIA AUREOLA. 


5, 5 a, larve after last moult. 
See pp. 15, 16. 


LITHOSIA HELVOLA. 


6, 6 a, 6 6, larvee after last moult. 
See pp. 16, 17. 


F.C. Moore hth West, Newman & C° imp 
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PLATE ALL 
LITHOSIA STRAMINEOLA. 


1, La, io, larvee after last moult. 
See pp. 17—19. 
LIvrHoOsiIA COMPLANA. 
2,2a,2b, 2c, 2 d, larve after last moult. 
See pp. 19—21. 
LIvHOSIA COMPLANULA. 
3, 3 a, larve before last moult; larva after last 


moult. 
See pp. 21, 22. 


LITHOSIA MOLYBDEOLA. 


4, 4a, 4b, larvee after last moult. 
See pp. 22, 23. 


LITHOSIA GRISEOLA. 


5,5 a,5 6, 56, 5 d, larve after last moult. 
See pp. 23, 24. 


LITHOSIA PYGMAOLA. 


6, larva after last moult. 
Nee pp. 29, 26. 


LITHOSLA MUSCERDA, 


7,74, 7 b, larvee after last moult. 
See pp. 26—28. 


Plate XLI. 
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Plate X LIT. 
(ENISTIS QUADRA. 


1, arva before last moult; 1a, 16, 1c, larva 
after last moult. 
See pp. 29—833. 


GNOPHRIA RUBRICOLLIS. 


2, larva before last moult; 2 a, larva after last 


moult. 
See p. 34. 


CyBoslA MESOMELLA. 


3, 3 a, young larve before hibernation; 3 b, 3 ¢, 
larvee after last moult, in May. 


See pp. 34, 35. 


PHILEA IRRORELLA. 


4, two larve after last moult feeding on small 
blackish lichens on stones of sea-beach above high- 
water mark (at Portslade, near Brighton). 


See pp. 36, 37. 
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PLATE XLITI. 
NUDARIA MUNDANA. 


1, 1 a, larve after last moult. 
See p. 37. 


NUDARIA SENEX. 


2,2a, 2b, 2c, 2d, larve after last moult; 2 e, 
cocoon or pupa-case. | 


See pp. 37—89. 


NoLA CUCULLATELLA. 
3, larva after last moult. 
NoLA STRIGULA. 


A, 4a, 4 b, larvee after last moult. 
See pp. 39—41. 


NoLA ALBULALIS. 


5, 5a, 50, larve after last moult; 5 c, cocoon 
attached to a stem. 


See pp. 41—43. 


NouLA CENTONALIS. 


6,°6 a, larve before last moult; 6 b, larva after 
last moult ; 6 c, cocoon attached to a stem. 


See pp. 44—50. 


NoLA CRISTULALIS. 


7, larva after last moult. 


Plate ALM, 


F.CMoore Lith. Ww BUCKLER del. West, Newm an. &Coimp. 
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PLATE XLIV. 
HypPeRCOMPA DOMINULA. 


1 larva before last moult; 1 a, 1 6, larve after 
last moult (1 a was copied by Mr. Buckler from a 
drawing by Mr. Standish). 


EKUTHEMONIA RUSSULA. 


2, 2 a, larve after last moult; 2 b, pupa. 


ARCTIA CAJA. 


3, young larva. N.B.—No figure of the adult 
larva by Mr. Buckler which would bear reproduc- 
tion exists; being one of our very commonest 
species, it could be figured at any time; moreover, 
every entomologist is perfectly familiar with the 
larva, and needs no figure of it.—H. T. 8. 


AROCTIA VILLICA. 
4, larva before last moult; 4a, larva after last 
moult. 
NEMEOPHILA PLANTAGINIS. 


5, 5 a, 5 b, larve after last moult. 


Plate ALI. 


F.C. Moore lith. Weet,Newman &Co.imp 
, W.BUCKLER adel. 
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PLATE XLV. 
PHRAGMATOBIA FULIGINOSA. 

1, young larva, this moulted the next day and 
became brown and very hairy; 1 a, larva after last 
moult. 

SPILOSOMA MENTHASTRI. 

2, 2a, larve before last moult; 2 6, 2c, larve 

after last moult. 


SPILOSOMA PAPYRATIA. 


3, larva after last moult. 


SPILOSOMA LUBRICBPEDA. 
4, young larva; 4 a, 4 0, larve after last moult. 
See pp. 50—52. 
DIAPHORA MENDIOA. 


5, larva after last moult. 


Plate ALV. 


F.C.Moore lith. West Newman &Co.imp 
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PLATE XLVI. 
CALLIMORPHA JACOBRA. 


1, la, larve after last moult. 


EULEPIA CRIBRUM. 


2, larvee after last moult. 


DEIOPEIA PULCHELLA. 


3a, 3b, larve before last moult; 3, 3c, 3d, 
larvee after last moult; 3 e, two segments of the 
adult larva magnified ; 3 f, pupa. 


See pp. 52—56. 


LASIOCAMPA RUBI. 


4, larva before last moult ; 4 a, larva after last 
moult ; 4 6, pupa; 4 ¢, cocoon. 


Plate XLVI 
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F.C.Moore ltth. West, Newman&Co.imp. 
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PLATE XLVII. 
LASIOCAMPA TRIFOLII. 
1, larva after last moult; 1 a, white variety of 
the adult larva ; 1 6, cocoon. 
LASIOCAMPA QUERCUS. 


2, larva before last moult; 2 a, black variety of 
the larva found on sloe; 2 4, larva after last moult. 


See pp. 56—57. 


LASIOCAMPA QUERCUS, var. CALLUNA. 


3, 38a, 3b, young larva; 3c, larva before last 
moult; 3 d, larva after last moult. 


See p. 58. 


F.C. Moore hith, 


W.BUCKLER del. 


Plate XLVIL. 


West Newman & Co, lith 


PLATE XLVIII. 
ERIOGASTER Tannannts! 


1, 1 a, larve before last moult; 1 6, 1c, 1 d, larvee 
after last moult; 1 e, cocoon. 

Fig. 1 dis just a little too thick along the side 
below the yellow markings. (W. B.’s MS.) 


P@OCILOCAMPA POPULI. 


2 b, larva before last moult; 2, 2 a, 2c, larve 
after last moult. (See also Plate X LIX, figs. 1, 1 a.) 


See pp. 58—60. 


Plate XLVI 
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PLATE XLIX. 
P@cILOCAMPA POPULI. 


1, larva after last moult ; 1 a, cocoon. (See also 
Plate XLVITI, figs. 2, 2 a, 2 b, 2c.) 


See pp. 58—60. 


TRICHIURA ORATAGI. 


2, 2 a, larve before last moult; 2 6, 2c, 2 d, 2 e, 
2 f, larvee after last moult; 2 g, cocoon. 


Plate XLIX 


West, Newman &C°?imp 


F.C. Moore lith. 
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PLATE L. 
CLISIOCAMPA OASTRENSIS. 


1, 1 a, 1 6, larve after last moult; 1 c, cocoon. 


CLISIOCAMPA NEUSTRIA. 


2, 2 a, larvee after last moult. 


ODONESTIS POTATORIA. 


3, young larva before hibernation; 3 a, 3 D, larvee 
after last moult; 3 b shows the characteristic 
attitude assumed by the larva when touched. 


See p. 60. 


Plate L. 


B.C Moore kth. 


West,Newman kC?imp. 
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PLATE LI. 


GASTROPACHA QUEROCIFOLIA. 


1, 1 a, larvee after last moult; 1 6, cocoon. 


GASTROPACHA ILICIFOLIA. 


2, larva after last moult ; 2 a, pupa. 


ENDROMIS VERSICOLOR. 


3, 3 a, larve after last moult; 3 b, pupa. 
See pp. 60—66. 


Plate LE 


F.C. Moore Lith. West, Newman &C°imp 
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PLATE LIT. 


SATURNIA CARPINI. 
1, larva before last moult; 1 a, 1 b, 1 c, larvee 
after last moult. 
CILIX SPINULA. 


2, 2 a, larvee after last moult. 


PLATYPTERYX LACERTINARIA. 


3, 3 a, larve after last moult. 


DREPANA SICULA. 


4, larva before last moult; 4 a, 4 b, larvee after 
last moult; 4 c, pupa. 


See pp. 66—72. 


Plate LIT. 
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PLATE LITT. 
DREPANA FALCATARIA, — 


1, 1 a, larve after last moult. __ 


DREPANA HAMULA. 


2, 2 a, larvee after last moult. 
See p. 73. 


DREPANA UNGUICULA. 


3, 3 a, larvee after last moult. 


PsYCHE NIGRICANS. 


4, larva after last moult; 4 a, case of larva. 


PSYCHE FUSOA. 


5, larva after last moult; 5 a, case of larva. 


FUMEA NITIDELLA. 


6, adult larva and case. 


HETEROGENEA ASELLUS. 


7, 7 a, adult larve slightly magnified ; 7 b, adult 
larva natural size on beech leaf; also the cocoon. 


See pp. 73—76. 


LIMACODES TESTUDO. 


8, 8 a, adult larvee. 


Plate LUT. 


F.C. Moore lith. West, Newman &C?imp 
W.BUCKLER del. 
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II. Letters of John Ray. Edited by E. Lankester, M.D. 
F.R.S. Two Plates. 8vo. , 

III. A Monograph of the British Nudibranchiate Mollusca. 
By Messrs. Alder and Hancock. Part IV. Twelve Plates. 
Imp. 4to. 


>] 


For tHE Sixtn Year, 1849. 


I. Reports and Papers on Vegetable Physiology and Botanical 
Geography. Edited by A. Henfrey, F.R.S. Three Plates 


8vo. 
II. A Monograph of the British Entomostracous Crustacea. 


By W. Baird, M.D., F.R.S. Thirty-six Plates, 8vo. 


For THE SeventH Year, 1850. 


I. Bibliographia Zoologiz et Geologie. By Professor Agassiz. 
Vol. II. 8vo, 

II. A Monograph of the British Nudibranchiate Mollusca. 
By Messrs. Alder and Hancock. Part V. Fifteen Plates. 
Imp. 4to. 


For tHe E1entH Year, 1851. 


I. A Monograph of the British Angiocarpous Lichens. By the 
Rev. W. A. Leighton, M.A. Thirty Plates. 8vo. 

II. A Monograph of the Family Cirripedia. By C. Darwin, 
M.A., F.R.S. Vol. I. Ten Plates. 8vo. 
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For tHE Ninto Year, 1852. 


I. Bibliographia Zoologize et Geologie. By Professor Agassiz. 
Vol. III. 8vo. 

II. A Monograph of the British Nudibranchiate Mollusca. 
By Messrs. Alder and Hancock. Part VI. Twelve 
Plates. Imp. 4to. 


For tHe Tento YEAR, 1853. 


I. A Monograph of the Family Cirripedia. By C. Darwin, 
M.A., F.R.S. Vol. II. Thirty Plates. 8vo. 

II. A Volume of Botanical and Physiological Memoirs, in- 
cluding Braun on Rejuvenescence in Nature. Six Plates. 
Svo. 


For tHe Eveventu YEAR, 1854. 


Bibliographia Zoologize et Geologiz. By Professor Agassiz. 
Vol. lV. 8vo. (Completing the work.) 


For tHe TweirrH YEAR, 1855. 


A Monograph of the British Nudibranchiate Mollusca. By 
Messrs. Alder and Hancock. Part VII. Nine Plates. 
Imp. 4to. (Completing the work.) 


- For tHe THIRTEENTH YEAR, 1856. 


A Monograph of the British Fresh-water Polyzoa. By Pro- | 
tessor Allman, F.R.S. Eleven Plates. Imp. 4to. 
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For THE FourteentH Year, 1857. 


A Monograph of the Recent Foraminifera of Great Britain. 
By Professor Williamson, F.R.S. Seven Plates. Imp. 4to. 


For THE FirteentH YEAR, 1858. 


The Oceanic Hydrozoa. By Professor Huxley, F.R.S. Twelve 
Plates. Imp. 4to. 


For THE SixteentH Year, 1859. 


_A History of the Spiders of Great Britain and Ireland. By 
John Blackwall, F.L.S. Part I. Twelve Plates. Imp. 
4to. 


: For THE SEVENTEENTH YEAR, 1860. 


An Introduction to the Study of the Foraminifera. By W. B. 
Carpenter, M.D., F.R.S., F.L.S., &c., assisted by W. K. 
Parker, F.R.S., and T. Rupert Jones, F.G.S. Twenty- 
two Plates. Imp. 4to. 


For THE EicHteentH Year, 1861. 


On the Germination, Development, and Fructification of the 
Higher Cryptogamia, and on the Fructification of the 
Conifer. By Dr. Wilhelm Hofmeister. Translated by 
Frederick Currey, M.A., F.R.S., Sec. L.S. Sixty-five 
Plates. 8vo. 
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For tHe NINETEENTH YEAR, 1862. 


A History of the Spiders of Great Britain and Ireland. By 
John Blackwall, F.L.S. Part II. Seventeen Plates. 
Imp. 4to. (Completing the work.) 


For tHE TwentTieEtH YEAR, 1863. 


The Reptiles of British India. By Albert C. L. G. Giinther, 
M.D., F.R.S. Twenty-six Plates. Imp. 4to. 


For THE T'wENnty-FIRST YEAR, 1864. 


A Monograph of the British Spongiade. By J. S. Bowerbank, 
LL.D., F.R.S. Vol. I. Thirty-seven Plates. 8vo. 


For tHE TwENTY-sECOND YEAR, 1865. 


I. The British Hemiptera Heteroptera. By Messrs. J. W. 
Douglas and John Scott. Twenty-one Plates. 8vo. 

Il. A Monograph of the British Spongiade. By J. S. Bower- 
bank, LL.D., F.R.S. Vol. II. 8vo. 


For THE TwENTy-THIRD YEAR, 1866. 


I. The Miscellaneous Botanical Works of Robert Brown, 
D.C.L., F.R.S. Vol. I, containing Geographico-botanical, 
and Structural, and Physiological Memoirs. Edited by 
J.J. Bennett, F.R.S. 8vo. 
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II. Recent Memoirs on the Cetacea. By Professors Eschricht, 
Reinhardt, and Lilljeborg. Edited by W. H. Flower, 
F.R.S. Six Plates. Imp. 4to. 

III. Nitzch’s Pterylography, translated from the German. 
Edited by P. L. Sclater, F.R.S. Ten Plates. Imp. 4to. 


For THE TWENTy-FoURTH YEAR, 1867. 


I. A Monograph on the Structure and Development of the 
Shoulder-girdle. By W. K. Parker, F.R.S. Thirty Plates. 
Imp. 4to. 

II. The Miscellaneous Botanical Works of Robert Brown, 
o.u., F.B.S. Vol. II. S8vo. 


For tHe Twenty-FirtH YEAR, 1868. 


I. Vegetable Teratology. By M. T. Masters, M.D., F.L.S. 
Svo. 

II. The Miscellaneous Botanical Works of Robert Brown, 
D.C.L., F.R.S. Vol. III. Thirty-eight Plates. Imp. 4to. 
(Completing the work.) — 


For tHe Twenty-sixtH Year, 1869. 


A Monograph of the Gymnoblastic or Tubularian Hydroids. 
By J. Allman, M.D., F.R.S. Part I. Twelve Plates. 
Imp. 4to. 


For tHE TWENTY-SEVENTH YEAR, 1870. 


A Monograph of the Gymnoblastic or Tubularian Hydroids. 
By J. Allman, M.D., F.R.S. Part II. Eleven Plates. 
Imp. 4to. (Completing the work.) 
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For tHE TWweENtTy-EIGHTH YEAR, 1871. 


A Monograph of the Collembola and Thysanura. By Sir J. 
Lubbock, Bart., M.P., F.R.S. Seventy-eight Plates. 8vo. 


For THE TWENTY-NINTH YEAR, 1872. 


A Monograph of the British Annelids. By W. C. McIntosh, 
M.D., F.R.S.E. Part I. Ten Plates. Imp. 4to. 


For THE THIRTIETH YEAR, 1873. 


A Monograph of the British Annelids. By W.C. McIntosh, 
M.D., F.R.S.E. Part I. continued. Thirteen Plates. 
Imp. 4to. 


For THE THIRTY-FIRST YEAR, 1874. 


A Monograph of the British Spongiade. By J.S. Bowerbank, 
LL.D., F.R.S. Vol. III. Ninety-two Plates. 8vo. 


For THE THIRTY-SECOND YEAR, 1875. 


A Monograph of the British Aphides. By G. B. Buckton, 
F.R.S. Vol. I. Forty-two Plates. 8vo. 


For tHE THIRTY-THIRD YEAR, 1876. 


A Monograph of the British Copepoda. By G. 8. Brady, 
M.D., F.L.S. Vol. I. Thirty-six Plates. 8vo. 
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For tHE THIRTY-FOURTH YEAR, 1877. 


A Monograph of the British Aphides. By G. B. Buckton, 
F.R.S, Vol. Il. Fifty Plates. 8vo. 


For THE THIRTY-FIFTH YEAR, 1878. 


A Monograph of the British Copepoda. By G. S. Brady, 
M.D., F.L.S. Vol. Il. Forty-nine Plates. 8vo. 


For THE THIRTY-sIXTH YEAR, 1879. 


I. A Monograph of the British Copepoda. By G. S. Brady, 
M.D., F.L.S. Vol. III. Eleven Plates. 8vo. (Com- 
pleting the work.) 

II. A Monograph of the British Spongiade. By the late 
J. S. Bowerbank, LL.D., F.R.S. Edited, with additions, 
by Rev. A. M. Norman, M.A., F.L.S. Vol. IV. Seven- 
teen Plates. 8vo. (Completing the work.) 


For THE THIRTY-SEVENTH YEAR, 1880. 


A Monograph of the British Aphides. By G. B. Buckton, 
F.R.S. Vol. Ili. Twenty-eight Plates. 8vo. 


For tHe THIrty-EIGHTH YEAR, 1881. 


A “Monograph of the British Phytophagous Hymenoptera. 
By P. Cameron. Vol. I. Twenty-one Plates. 8vo. 
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For tHe THIRTY-NINTH YEAR, 1882. 


A Monograph of the British Aphides. By G. B. Buckton, 
F.R.S. Vol. IV. Twenty-seven Plates. 8vo. (Com- 
pleting the Work.) 


For THE Fortieta Year, 1883. 


British Oribatide. By A. D. Michael, F.L.S. Vol. I. 
Thirty-one Plates. 8vo. 


For tHe Forty-rirst YEAR, 1884. 


A Monograph of the British Phytophagous Hymenoptera. By 
P. Cameron. Vol. II. Twenty-seven Plates. 8vo. 


For THE Forty-sEconD YEAR, 1885. 


The Larvee of the British Butterflies and Moths. By the late 
W. Buckler, edited by H. T. Stainton. Vol. I. The 
Butterflies. Seventeen Plates. 8vo. 


For tHE Forty-THIRD YEAR, 1886. 


The Larve of the British Butterflies and Moths. By the late 
W. Buckler, edited by H. T. Stainton. Vol. II. The 
Hawk-Moths and part of the Bombyces. LHighteen 
Plates. 8vo. 
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For tHE Forty-rourtH YEAR, 1887. 


British Oribatide. By A. D. Michael, F.L.S. Vol. II. 
Thirty-one Plates. 8vo. (Completing the Work.) 


For THE Forty-FrirtH YEAR, 1888. 


The Larve of the British Butterflies and Moths. By the late 
W. Buckler, edited by H. T. Stainton. Vol. I1I. The 
concluding portion of the Bombyces. Eighteen Plates. 
8vo. 


PRINTED BY ADLARD AND SON, BARTHOLOMEW CLOSE. 
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